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NEW 


The sparsity of published clinical reports of 
orotrichosis in the state of New York sug- 
‘sts its relatively low incidence. On the other 
ind, the wide distribution of the Sporotrichum 
henckii fungus in nature and the infrequency 
ith which one encounters case reports on the 
ore abortive or atypical varieties of sporotri- 
losis suggest that many infections with this 


Ss sto So w 


- 


ingus may be overlooked. 
Sporotrichosis was first tecognized by Luik? 
1809. Not until 1889 was it carefully de- 
‘ribed, by Schenck.2 We have found only 
) instances of proved or presumptive sporo- 
ichosis recorded as seen in the state of New 
ork during the past four decades (table). 
In addition to the previously published 26 clin- 
al reports of proved or presumptive sporotri- 
1osis, observations on 2 recent proved instances 
of this disease acquired within the metropolitan 
area of the city of New York are recorded in 
the table. 


hv ad © 


we 


A 
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REPORT OF CASES 


Case 1.—B. M., an apparently healthy 14 year old 
white boy, had a superficial ulcer near the base of his 
left middle finger during the third week of December 
1943. Two weeks prior to this time he had worked for 


*In absentia from the Alton Ochsner Clinic, New 
Orleans. 

From the Skin and Cancer Unit, New York Post- 
Graduate Medical School and Hospital of Columbia 
University. 

The opinions or assertions contained herein are the 
private ones of the authors and are not to be construed 
as official or reflecting the views of the War Department 
or the Navy Department or the Army or Navy at large. 

1. Jacobson, H. P.: Fungus Diseases, Springfield, 
Ill., Charles C Thomas, Publisher, 1932, p. 121. 

2. Schenck, B. R.: On Refractory Subcutaneous 
Abscesses Covered by a Fungus Possibly Related to the 
Sporotrichia, Bull. Johns Hopkins Hosp. 9:286-290, 
1898, 
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a florist in New York. Shortly after the ulcer appeared 
on the left hand a similar one occurred adjacent to 
the wrist on the medial aspect of the right hypothenar 
eminence. Within three weeks subcutaneous nodules in 
linear distribution became noticeable on his forearm. 
Within six weeks additional nodules appeared, and the 
condition gradually extended upward toward the right 
axilla. 

Medication during this six week period was limited 
to magnesium sulfate compresses, local application of 
heat and application of sulfathiazole salve and powder 
to the open ulcers. 

The history was nonpertinent except for annual 
attacks of a cutaneous eruption, which occurred chiefly 
during the summers between the ninth and the twelfth 
year of age. The description and history of this cuta- 
neous eruption suggested either a mild form of epider- 
molysis bullosa or erythema multiforme. 

With the exception of diabetes in the father there 
was no history of familial diseases. 

Physical Examination.—The patient was seen by us 
during the sixth week of his present illness. At that 
time he was in excellent physical condition except for 
the cutaneous lesions on the upper extremities. Two 
indolent ulcers, one on each hand, and subcutaneous 
nodules on the right arm were seen on first inspection. 
The ulcer which first appeared was located on the dor- 
sum of the left middle finger (fig. 1 A) and the other 
near the base of the left hypothenar eminence (fig. 1 B). 
Both ulcers were situated on a broader erythematous 
base. They were superficial, irregular in outline and 
covered with an adherent, gummatous crust. Although 
the history indicated that the lesion which first appeared 
was on the left hand, at the time of the first exami- 
nation no extension of the process was noted on this 
extremity. However, on the right arm evidence of a 
progressive extension of the disease toward the shoulder 
was immediately apparent. Approximately fifteen sub- 
cutaneous nodules could be counted, extending in a more 
or less straight or slightly serpentine line up the lower 
third of the ulnar aspect of the forearm and then across 
the volar surface and up the anterior region of the 
upper part of the arm to within 6 cm. of the junction 
of the axillary fold with the arm. These nodules were 
only slightly tender and became progressively smaller 
as they approached the shoulder. The nodules on the 
forearm, about the size of grapes, were fluctuant, and 
the overlying skin was slightly erythematous and ad- 
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herent. The nodules nearer to the upper part of the arm 
were pea sized, freely movable beneath the skin and 
over the underlying tissues, somewhat elastic and cov- 
ered with apparently normal skin. 

There was no detectable axillary or cubital adenop- 
athy except for a grape-sized, nontender, firm and 
freely movable lymph node in the right axilla. 

Laboratory Data.—Under sterile precautions grayish 
tenacious material was aspirated from a fluctuant nodule 
on the right forearm. This material was used for 
microscopic and cultural examination. 

Cultures were reported as showing the presence of 
S. schenkii by Dr. Royal Montgomery of the Skin and 
Cancer Unit of the New York Post-Graduate Medical 
School and Hospital. The examination of smears from 
the pus and the bases of the ulcers gave negative 
results. Repeated hematologic examinations and urj- 
nalyses throughout the course of the illness gave results 
which were within normal limits. 


MEDICINE 


relief could be noted, but two additional small nodules 
were discovered on the dorsum of the left hand. After 
this phase rapid healing of the ulcers and involution 
of the subcutaneous nodules were observed. By the 
sixteenth week of the disease the dose of potassium 
iodide solution was decreased to 60 drops daily. Now 
only depressed, livid, pigmented scars marked the sites 
of former ulcers (fig. 2A and B). The right axillary 
lymph node had decreased about a third in size. All 
treatment was discontinued in the nineteenth week of 
the illness. At this time an intracutaneous test with 
sporotrichin gave strongly positive results for the boy 
and negative results for the mother (fig. 3). The sporo- 
trichin was prepared from a subculture obtained from 
the initial diagnostic culture taken from the patient.? 
CasE 2.—This case will be outlined only briefly 
here, as it is being reported elsewhere in detail by 
Dr. D. M. Gordon, of the department of ophthal- 


mology of Cornell Medical College. 














Fig. 1.—A, sporotrichotic chancre on the left middle finger (six weeks after the onset and before the start 
of treatment). 8B, sporotrichotic nodular lesions on the right forearm (six weeks after the onset and before the 


start of treatment). 


Treatment and Course.—Treatment was started imme- 
diately, with an initial daily dose of 30 drops of satu- 
rated solution of potassium iodide given by mouth and 
a simple zinc oxide lotion applied locally to the ulcer- 
ated areas. Within forty-eight hours after the iodide 
medication a distinct flare-up of the lesions, with the 
appearance of several new nodes, was apparent. These 
happenings were interpreted as a Jarisch-Herxheimer 
reaction, and medication was continued. After sub- 
sidence of this first reaction the dose of potassium 
iodide solution was rapidly increased, and within a 
week the patient was receiving 120 drops a day. 
This medication was adhered to for ten weeks in spite 
of transient coryza, herpes on the right side of the 
upper lip and a slight recrudescence of mild acne. 

During the first four weeks of this treatment (the 
seventh to the tenth of the disease) slight symptomatic 


Mrs. M. H., a 47 year old housewife, was first seen 
in consultation with Dr. Gordon in May 1944. There 
were a bluish red swelling on the left upper eyelid 
and a pea-sized central crust over a small-bean-sized, 
fluctuant bulla. The cutaneous lesions had then been 
present about six days. A palpable and visible node 
the size of a small bean was noticed near the external 
canthus of the left eye and a similar node on the skin 
of the cheek between the ear and the external canthus, 
over the malar eminence. The skin over these nodes 
was not freely movable and showed a slightly bluish 
erythema. 

The history was pertinent only in that the* patient 
was frequently occupied in gardening. About two weeks 


3. Dr. Donald S. Martin, of the department of medi- 
cine, Duke University, prepared this sporotrichin for us. 
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before the onset of the lesion of the eyelid she had 
been cleaning lice from poinsettia plants and recalls 
wiping her eyelid with her hand. ‘ 

A presumptive diagnosis of sporotrichosis was enter- 
tained. This diagnosis was then confirmed by (1) posi- 
tive culture of S. schenckii from pus aspirated from 
the largest fluctuant lesion*; (2) positive cutaneous 
reaction to intracutaneous injection of sporotrichin de- 
rived from the patient in case 1; (3) favorable response 

administration of potassium iodide by mouth. 


COMMENT AND CONCLUSIONS 


For purposes of analysis, the 28 cases of clin- 
pur] ; 


ically diagnosed sporotrichosis (see table) re- 


— 
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ported as occurring in the state of New York 
during the last forty-odd years were classified 
This classification 
was not infrequently based on exceedingly cur- 
In four fifths of the 
cases the disease appeared to be of the localized 


according to clinical types. 
sory clinical information. 
lymphangitic type. In the remaining cases the 
cutaneous disseminated forms and systemic types 
were present. 

In the confirmation of the clinical diagnosis 
some form of bacteriologic or mycologic pro- 








Fig. 2.—A, healed sporotrichotic chancre (same as that shown in figure 1.4) on the left middle finger (six 
veeks after the onset and ten weeks after the start of treatment). B, pigmented areas at the sites of healed 
sporotrichotic nodular lesions (same as those shown in figure 1B) on the right forearm (sixteen weeks after the 


onset and ten weeks after the start of treatment). 











Fig. 3.—Intracutaneous test with 0.1 cc. of sporo- 
trichin: reaction positive on the patient’s arm (right) 
and negative on the arm of the patient’s mother (left), 
who served as a “normal” control. 


4. Dr. George M. Lewis and Miss Mary Hopper, 
of the department of dermatology of Cornell Univer- 
sity Medical College, prepared and reported on these 
cultures. ; 


Note the remnants of sporotrichotic chancre on the wrist. 


cedure was recorded as attempted in 19 of the 
cases. Cultures were performed in 16 of these 
and were reported as giving positive results 
in 12. 

Biopsies were recorded as performed in 10 of 
the cases. In the tissue examined fungous ele- 
ments were seen on 2 occasions. Intracutaneous 
tests with sporotrichin were performed twice and 
a scratch test once. The scratch test gave nega- 
tive results. Serologic tests for syphilis were 
recorded 8 times, tests for tuberculosis 3 times 
and ‘examinations for tularemia and undulant 
fever once each. 

A majority of the diagnoses were apparently 
based on linearly distributed, relatively asymp- 
tomatic pea-sized to grape-sized subcutaneous 
nodules on an upper extremity. The initial 
lesions were indolent, superficial ulcers, and the 
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subcutaneous nodules tended to be less fluctuant, 
firmer, more elastic and smaller as one pro- 
ceeded away from the sporotrichotic chancre. 
Regional epitrochlear, axillary or inguinal lymph- 
adenopathy was usually not detected in sporotri- 
chosis involving only the extremities. 

In the 2 new cases reported here the diagnosis 
of sporotrichosis was confirmed by (1) positive 
cultures, (2) positive reactions to sporotrichin 
tests and (3) response to oral medication with 
potassium iodide. In 1 case the disease was 
clinically typical and could scarcely have escaped 
clinical diagnosis by any physician acquainted 
with the classic picture. In the second case it 


— 


MEDICINE 


was atypical in localization and by no means 
absolutely characteristic in appearance. 

It is our opinion that such atypical and rudi- 
mentary sporotrichosis may often escape diag- 
nosis and that infections with sporotrichum fungi 
may be more common in the state of New York 
than is indicated by the number of published 
reports. 

The intracutaneous test with sporotrichin is a 
valuable aid in early diagnosis and should be 
employed in all cases of suspected sporotrichosis, 
in addition to the usual cultures on Sabouraud’s 
medium or related mediums. 


962 Park Avenue. 
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HEPATOLENTICUL: 


REPORT OF TWO CASES WITH PREDOMINANTLY 
WITH THE CRUVEILHIER-BAUMGARTEN 


AR DEGENERATION 
HEPATOGENIC SYMPTOMS, 
SYNDROME 


ONE ASSOCIATED 


ERIC E. WOLLAEGER, M.D. 
AND 
HARLEY C. SHANDS, M.D. 


Fellow in Medicine, Mayo Foundation 
ROCHESTER, MINN. 


Wilson? in 1912, in an article entitled “Pro- 

rressive Lenticular Degeneration: A Familial 
Nervous Disease Associated with Cirrhosis of 
the Liver,” first clearly defined the condition 
iow most widely known as _hepatolenticular 
legeneration. His accurate description included 
nd amplified the poorly characterized so-called 
sseudosclerosis, described by Westphal ? and by 
strumpell * in the closing years of the last cen- 
ury. Since the publication of Wilson’s article, 
onsiderably more than 100 cases of this disease 
ave been reported in the literature. 

The essential features of the syndrome are 
irrhosis of the liver and a bilateral softening and 
egeneration of the lenticular nuclei. Although 
ot hereditary in the sense of being passed from 
ne generation to the next, the disease has a 
ronounced familial tendency and frequently 
ffects several children in the same family. As 
lany as five of seven siblings have been known 
) have the disease. It is a disease of early life 
nd usually occurs in the second or third decade. 
ts course varies within the wide limits of a 
ew weeks to several decades; the average dura- 

tion has been estimated to be about four years.* 

The chief complaint is commonly a motor 

difficulty of some sort, and the clinical picture 
is that of disease of the extrapyramidal motor 
system. The manifestations vary widely and 
may include rigidity, dysarthria, tremors, in- 
voluntary movements and masking of the facies. 
In most cases of Wilson’s disease there are no 
signs of involvement of the pyramidal tract, but, 
if the lesion in the lenticular nucleus becomes 
extensive enough to extend into the internal 
capsule, these signs may appear. Disturbances 
of sensation do not occur. 


From the Division of Medicine, Mayo Clinic. 

1. Wilson, S. A. K.: Progressive Lenticular De- 
generation: A Familial Nervous Disease Associated 
with Cirrhosis of the Liver, Brain 34:295-509 (March) 
1912. 

2. Cited by Wilson.® 

3. Wilson, S. A. K.: Neurology, Baltimore, Wil- 
liams & Wilkins Company, 1940, vol. 2, pp. 806-831. 


It is generally true that, although the mani- 
festations due to involvement of the central ner- 
vous system may be very severe,-there is little 
or no evidence of hepatic disease. Wilson * 
remarked that “this nearly absolute restriction of 
the clinical phenomena to those of the nervous 
and mental class is one of the features of the dis- 
ease.” Sweet, Gray and Allen * have shown that 
reactions to most tests of hepatic function are nor- 
mal in cases of hepatolenticular degeneration and 
that it is only with the most delicate tests of 
this sort that any change can be demonstrated. 
Walsh,® in reporting 2 cases in which the pa- 
tients were children, expressed the view that the 
disease of the liver is in a period of latency and 
that, with adequate information about the past 
history, evidence of a transient hepatic distur- 
bance can be discovered. 

Hepatolenticular degeneration belongs to the 
small and select group of diseases which possess 
a pathognomonic sign. This sign is the pig- 
mented ring occurring at the periphery of the 
cornea first noted by Kayser? and later by 
Fleischer * and usually designated by the names 
of both of these men. The pigment is greenish 
or brownish and is found in Descemet’s mem- 
brane. Its chemical structure is still unknown, 
although spectroscopic studies suggest that it is 
closely related to urobilin.6 The ring is fre- 
quently visible to the naked eye, but at times it is 
necessary to look for it with the slit lamp. Al- 
though it may be absent in many cases of the 
disease, the ring alone is generally felt to be 
adequate evidence on which to establish the 
diagnosis. 

Little or nothing is known about the etiologic 
factors and the pathogenesis of the syndrome. 


4. Sweet, W. H.; Gray, S. J., and Allen, J. G.: 
Clinical Detection of Hepatic Disease in Hepatolentic- 
ular Degeneration: Report of Nine Cases, J. A. M. A. 
117:1613-1619 (Nov. 8) 1941. 

5. Walsh, M. N.: Hepatolenticular Degeneration, 
Proc. Staff Meet., Mayo Clin. 11:757-762 (Nov. 25) 
1936. 

6. Cusick, P. L., in discussion on Walsh,® pp. 762- 
763. 
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REPORT OF CASES 


We wish to report 2 cases of Wilson’s disease 


with certain features of interest. 


Case 1.—An unmarried farmer aged 26 years, came 
to the Mayo Clinic on Nov. 22, 1943, because of 
swelling of the legs and abdomen. The swelling had 
begun.in the ankles in May 1943 and in the following 
months had involved successively higher portions of the 
legs until abdominal swelling had commenced in Oct- 


ober. There had been no pain; dyspnea had not been 
present until the abdominal swelling was far advanced. 
Other symptoms included only malaise and increased 
fatigability. 


Review of the history by systems revealed that since 
boyhood the patient had had a fine tremor of the hands 
and arms, which had been noted especially after 
exertion. Little or no progression in this tremor had 
occurred in the past several years. At times there 
appeared to be an accentuation of it with voluntary 
movement. For four or five years, he frequently had 
had cramps in the legs. These had been more severe 
at night and had been less pronounced since the edema 
had appeared. 

Investigation of the family history revealed that a 
sister of the patient always had had disproportionately 
large legs and that she had experienced an episode 
resembling St. Vitus’ dance at the age of 13 years. No 
further details could be elicited. 

Physical examination revealed great enlargement of 
the abdomen, a fluid wave, upward displacement of the 
diaphragm and a pronounced pitting edema which 
extended to the level of the sacrum. There was also 
a short basal diastolic murmur. Examination of the 
eyes disclosed well defined Kayser-Fleischer rings. 

Neurologic examination revealed very slight abnor- 
malities. There was a rather rapid tremor of moderate 
amplitude involving the hands, legs and tongue. The 
tremor did not occur while the patient was at rest, 
but it was present when the tongue was protruded or 
the arms outstretched. It persisted with approximately 
the same intensity during movements of the extremities, 
such as touching the nose with a finger. There was 
also a tremor of the closed eyelids. The tendon 
jerks were moderately increased and seemed slightly 
more active in the left extremities. The fingers of the 
left hand could not be wiggled as rapidly as is usually 
done. The palm-chin reflex (contraction of the facial 
musculature overlying the chin when the palm is stroked) 
was present bilaterally to a slight degree. Otherwise, 
the neurologic examination disclosed no abnormality. 

The urine was normal. The concentration of hemo- 
globin was 13.5 Gm. per hundred cubic centimeters of 
blood. The erythrocytes numbered 4,220,000 and the 
leukocytes 4,100 per cubic millimeter of blood respec- 
tively. Roentgenoscopy disclosed varices of the distal 
half of the esophagus. The value for the blood urea 
was 34 mg. per hundred cubic centimeters. The value 
for the cholesterol was 208 mg. and for cholesterol 
esters 124 mg., per hundred cubic centimeters of plasma. 
The serum protein was 6.2 Gm. per hundred cubic 
centimeters, and the albumin-globulin ratio was 1.1: 1.0. 
The prothrombin time (Quick’s method) was eighteen 
seconds, as was also the average normal control. A 
sulfobromophthalein sodium test revealed grade 1 reten- 
tion of the dye, on the basis of 1 to 4. 

Peritoneoscopy and abdominal paracentesis were per- 
formed on Nov. 26, 1943. There was an advanced hob- 
nail type of cirrhosis, grade 4, on the basis of 1 to 4, 
of both lobes. of the liver. 

A high carbohydrate, high protein, low fat diet with 
vitamin supplements was prescribed, and the patient was 
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dismissed. 


It was not felt that the neurologic symp- 
toms were severe enough to warrant any attempt at 
treatment. 


Case 2.—A single, white glass worker, aged 24 years, 
came to the clinic in January 1939, because of a tremor 
which had been present for a year. At the onset it had 
involved only his right hand, but it had become pro- 
gressively worse and had spread to involve the left 
hand seven months later. It occurred when the hands 
were at rest but was intensified by movement. The 
patient could scarcely feed himself, and his handwriting 
was almost illegible. For three months, friends had 
noticed that his expression had tended to become fixed. 
There were some hesitation in speaking and a consider- 
able slowing of voluntary movement. 

Examination revealed a pill-rolling type of tremor in 
both hands, occurring at rest. The patient’s move- 
ments were all considerably slowed. The facies was 
masklike and the speech slow and monotonous. There 
was no detectable rigidity of muscles, and the gait was 
not typical of Parkinson’s disease. After much deliber- 
ation on our part, the condition was classified as 
extrapyramidal dyskinesia—possibly an atypical parkin- 
sonism The Kayser-Fleischer rings, if present at the 
time of this examination, were not noticed. The knee 
jerks were obtained with reenforcement, but the ankle 
jerks could not be elicited. There were no other fiiid- 
ings of neurologic significance. 

In January 1940, the patient returned to the cliiic, 
complaining of dryness of the mouth and throat and 
blurred vision. At this time he was taking stramonium. 
The results of examination were essentially the same 
as they had been at the time he first came to the clinic. 
A preparation of belladonna alkaloids was substituted 
for the stramonium, and the patient again was dismissed. 

On Oct. 29, 1943, the patient came to the clinic ‘or 
the third time. The chief complaint was a greatly 
swollen abdomen. The history of the period interven- 
ing since his previous visit to the clinic is of consider- 
able interest. In the course of the preceding year, 
there had been a great improvement in the symptoms 
of which he had previously complained. The tremor 
had disappeared, and the speed of movement had in- 
creased to a point where he had been able to earn 
his living by driving a truck in a shipyard. His hand- 
writing had improved greatly. 

For more than two years prior to his third visit 
to the clinic, he had noticed distended veins over the 
lower part of the thorax and upper part of the 
abdomen. These had slowly become more prominent. 

On September 12 he had been awakened in the night; 
he had felt nauseated and had vomited a large quantity 
of blood. The vomiting had continued for two days 
and had been accompanied with melena. A_ second 
episode of hematemesis had occurred two weeks later. 
Treatment at home had consisted of a series of blood 
transfusions. 

Swelling of the abdomen had first appeared on or 
about October 1 and had become progressively more 
severe. He had been in bed until four days before com- 
ing to the clinic; since he had been out of bed, severe 

dependent edema had developed. 

Physical examination revealed a very pale young 
man with a rather expressionless face and _ slight 
rigidity of the voluntary muscles. No tremor was 
noted. There was a definite heavy brownish pigmenta- 
tion around each cornea, which a consultant in the sec- 
tion on ophthalmology classified as unusually well 
marked Kayser-Fleischer rings. 

Over the lower part of the thorax and upper part of 
the abdomen there were dilated superficial veins, and 
about the umbilicus there was a well developed caput 
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WOLLAEGER-SHANDS—HEPATOLENTICULAR 


medusae (fig. 1). In the region of the xiphoid proc- 
ess, a continuous venous murmur was heard (fig. 2). 
The abdomen was greatly swollen and a fluid wave 
was easily demonstrated. The liver could not be felt, 
but enlargement of the spleen to the level of the umbili- 
cus was demonstrable by ballottement. There was a 
moderate degree of edema of the scrotum and lower 
extremities. 











Fig. 1 (case 2).—Caput medusae and dilated venous 
channels on anterior wall of abdomen and thorax (in- 
fra-red photograph). 
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Fig. 2 (case 2).—Sound tracing of epigastric murmur in region of xiphoid process (upper tracing). 
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vealed that the value for the directly reacting bilirubin 
was 2.4 mg. and the value for the indirectly reacting 
bilirubin was 0.9 mg. per hundred cubic centimeters 
of serum. The value for the cholesterol was 114 mg. 
and for the cholesterol esters 71 mg. per hundred cubic 
centimeters of plasma. The value for the fatty acids was 
187 mg. and for lecithin 132 mg. per hundred cubic centi- 
meters of plasma. The prothrombin time was twenty-one 
seconds, as compared with an average normal of 
eighteen seconds. A sulfobromophthalein sodium test 
of hepatic function revealed retention of the dye, grade. 4. 

In the hospital, the patient was treated with a high 
carbohydrate, high protein, low fat diet, vitamin supple- 
ments and liver extract. In addition he was given three 
transfusions of 500 cc. of blood. After the transfusions, 
there was a great improvement in the ascites and edema, 
with a loss of 28 pounds (12.7 Kg.) during his stay in 
the hospital of ten days. In spite of this great improve- 
ment there was little objective change in the laboratory 
findings. The value for the serum protein rose only to 
5.58 Gm. per hundred cubic centimeters, the albumin- 
globulin ratio was 1.0: 1.06, and the value for the hemo- 
globin increased only a little more than 1 Gm. per 
hundred cubic centimeters of blood, that is, to 6.5 Gm. 

At the conclusion of his stay in the hospital, he was 
dismissed with the advice to continue the diet and the 
use of the vitamin supplements, liver extract and a prepar- 
ation of iron. No treatment was necessary for the mild 
neurologic signs which still were present. 


COMMENT 


These cases are interesting in that they consti- 
tute examples of the rare type of hepatolenticular 
degeneration in which the hepatic lesion is 
symptomatically more prominent than the neuro- 
logic one. Usually, the clinical picture is one 
of a severe and progressive disorder of move- 
ment, and evidence of hepatic involvement is 
difficult to find. The second case is remarkable 
not only from this standpoint but because of at 
least two other very unusual features. 
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Simul- 


taneous electrocardiographic and respiratory tracings are also shown. 


Neurologic examination revealed only slight slow- 
ness in movement in most muscle groups and that the 
deep tendon reflexes were moderately to greatly dim- 
inished. 

Laboratory examinations revealed severe anemia and 
leukopenia. The concentration of hemoglobin was 5.3 
Gm. per hundred cubic centimeters of blood. The 
erythrocytes numbered 2,230,000 and the leukocytes only 
1,200 per cubic millimeter of blood, respectively. The 
blood smear showed a hypochromic anemia with in- 
creased regeneration. The value for the blood sugar was 
81 mg. and the concentration of serum protein was 5.0 
Gm., per hundred cubic centimeters. The albumin-glo- 
bulin ratio was 1:2:1.0. The van den Bergh test re- 


In the first place, when the patient came to 
the clinic the first and the second time, there was 
evidence of advanced disease in the basal nuclei, 
and the usual palliative treatment was instituted. 
In a period of a little less than three years 
between his second and third visits to the clinic, 
the symptoms had largely disappeared. The 
patient, although once incapacitated by the 
tremor and slowness of movement, had so im- 
proved that he was able to work as a truck driver 
in a shipyard until forced to go to bed because 

* 
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of loss of blood. Although the fluctuating char- 
acter of the neurologic symptoms has been men- 
tioned by Wilson, the progressive nature is 
usually stressed. Certainly, such noticeable im- 
provement in neurologic symptoms as_ this 
patient displayed is rarely observed. 

The second outstanding feature of particular 
interest in this case is the occurrence of another 
well known but rare syndrome called the “Cru- 
veilhier-Baumgarten syndrome.” This term has 
been applied to a clinical picture of portal 
hypertension with evidence of excessive umbili- 
cal collateral circulation in the form of a loud 
abdominal murmur or thrill. An enlarged spleen 
is almost always present. The two physicians 
after whom this syndrome is named each reported 
a case, Cruveilhier* in 1852 and Baumgarten * 
in 1908. At necropsy, in both cases, the umbili- 
cal vein was found to be widely patent; the liver 
was small and atrophic but not cirrhotic, and the 
spleen was enlarged. It was suggested in their 
reports that a congenital patency of the umbilical 
vein was of primary etiologic significance and 
that the atrophy of the liver was secondary to 
the shunting of the portal blood away from the 
liver through this vein. 

Since the time of these early reports, a number 
of similar cases have been recorded, all with 
evidence of portal hypertension and a well de- 
veloped umbilical collateral circulation associated 
with an abdominal thrill or murmur. It has 
become apparent that in most instances the pri- 
mary trouble is a cirrhosis of the liver, Banti’s 
disease or some other cause of portal obstruction. 
When the pressure in the portal system is 
increased, any collateral route whereby blood 
can escape from the portal to the caval venous 
system may be utilized. One of the most com- 
mon of these routes is the connection between 
the coronary vein of the stomach and the inter- 
costal, azygos minor and diaphragmatic veins of 
the caval circulation, which produces esophageal 
varices. 

A well developed collateral circulation in the 
umbilical region is less common. The umbilical 
vein, it will be remembered, carries blood during 
fetal life from the placenta to the liver. Ordi- 
narily it becomes entirely obliterated a few days 


7. Cited by Armstrong, Adams, Tragerman and 


Townsend.® 
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after birth and remains as a fibrous cord which 
passes from the umbilicus to the left branch of 
the portal vein and is known as the round liga- 
ment of the liver. Small veins which accom- 
pany it may connect the left branch of the portal 
vein with the superficial veins about the umbili- 
cus. In a few cases, because of persistent 
patency of the umbilical vein or because of the 
increase in size of the paraumbilical veins, a 
collateral circulation is well developed in the 
umbilical region. Anastomosis takes place with 
the systemic veins on the anterior abdominal 
wall. 


‘The murmur and thrill which are essential 
diagnostic features of the Cruveilhier-Baum- 
garten syndrome may be found at various sites 
on the abdomen but are most common at the 
xiphoid cartilage or near the umbilicus. They 
are of venous origin and probably are produced 
by the rapid flow of blood from a narrow to a 
widely dilated venous channel. 


In 1942 Armstrong, Adams, Tragerman and 
Townsend ® reviewed the cases of this syndrome 
to be found in the literature. By adding 3 cases 
of their own, they were able to bring to 55 the 
number of cases reported. Since then, at least 
1 other case has been reported.® So far as we 
know, our case is the first one in which the 
essential clinical features of the two rare condi- 
tions, hepatolenticular degeneration and the 
Cruveilhier-Baumgarten syndrome, have heen 
observed. 

SUMMARY 


In 2 cases of Wilson’s hepatolenticular degen- 
eration the symptoms and signs of hepatic dis- 
ease were predominant. In 1 of these cases, 
an extraordinary remission in the neurologic 
symptoms had occurred, and, in addition, the 
features necessary to classify the disease as an 
example of the Cruveilhier-Baumgarten syn- 
drome were present. 


8. Armstrong, E. L.; Adams, W. L., Jr.; Trager- 
man, L. J., and Townsend, E. W.: The Cruveilhier- 
Buamgarten Syndrome: Review of the Literature and 
Report of Two Additional Cases, Ann. Int. Med. 16: 
113-151 (Jan.) 1942. 

9. Valk, H. L., and Horne, S. F.: Cruveilhier- 
Baumgarten Syndrome (Splenomegaly, Portal Hyper- 
tension and Patent Umbilical Vein) : Case Report, Ann. 
Surg. 116:860-863 (Dec.) 1942. 
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EFFICACY OF SOME DRUGS AND BIOLOGIC PREPARATIONS 
AS THERAPEUTIC AGENTS FOR TULAREMIA 


J. FREDERICK BELL, 


Px.D.,.* ann OSCAR B. 


KAHN, M.D. 


DETROIT 


Rather extensive literature is accumulating on 
therapy for tularemia. Among the numerous 
agents used for the treatment of tularemia, sev- 
eral have received special mention. 
(1) serum, (2) sulfonamide compounds, (3) 
arsenic compounds, (4) ferrous iodide, (5) 
metaphen and (6) acriflavine. 

In brief résumé, the first of these, serum, has 
had the most extensive trials both clinically and 
experimentally. Unfortunately the work of 
Foshay? in clinical trials and of Francis and 
Felton ? in experimental trials has led to oppos- 
ing conclusions. The data which Foshay ob- 
tained from treating human beings led him to 
believe that serum effects a significant reduc- 
ion in both morbidity and mortality. Francis 
and Felton, on the other hand, concluded that 
antitularemic serums prepared from _ horses, 
ep and rabbits as well as from convalescent 
himan beings show no evidence of protective 
effect in white mice. 

Many other clinicians have reported on the 

- of serum in the treatment of tularemia. Some 
considered Foshay’s serum therapy beneficial, 
but most of the conclusions were based on few 
cases and lacked parallel series of controls. 
Hillman and Morgan ® stated that Foshay’s anti- 
serum used in an outbreak of tularemia involving 
28 persons was without striking results. 

With respect to therapy by means of sulf- 
anilamide and other sulfonamide compounds the 
reports are also conflicting. Curtis * and May °® 


f 


* Alexander Blain Hospital Research Associate in 
Pathology, Wayne University College of Medicine, 
Detroit. 

1. Foshay, L.: Tularemia: Summary of Certain 
Aspects of Disease Including Methods for Early Diag- 
nosis and Results of Serum Treatment in Six Hundred 
Patients, Medicine 19:1-83 (Feb.) 1940. 

2. Francis, E., and Felton, L. D.: Antitularemic 
Serum, Pub. Health Rep. 57:44-55 (Jan.). 1942. 

3. Hillman, C. C., and Morgan, M. T.: Tularemia: 
Report of a Fulminant Epidemic Transmitted by Deer 
Fly, J. A. M. A. 108:538-540 (Feb. 13) 1937. 

4. Curtis, W. L.: Sulfanilamide in Treatment of 
Tularemia, J. A. M. A. 113:294 (July 22) 1939. 

5. May, L. M.: Late Tularemic Septicemia: Re- 
covery Following Administration of Sulfanilamide Com- 
pounds, Ann. Int. Med. 15:320-323 (Aug.) 1941. 


These are: 


reported successful cures of tularemia with 
sulfanilamide. Certain other investigators re- 
ported the ineffectiveness of sulfanilamide. 
Weilbaecher and Moss ° used sulfapyridine and 
sulfamethylthiazole as well as sulfanilamide and 
considered only sulfamethylthiazole to have 
therapeutic value. The experience of Johnston ‘ 
is especially enlightening. He stated that “. . . 
rapid clinical improvement ensued immediately 
following its [sulfanilamide] use. During the 
subsequent rise in fever the drug was purposely 
withheld in spite of which a prompt drop to nor- 
mal occurred.” Johnston concluded that the 
value of sulfanilamide is questionable. Smith 
and Rice® noted the failure of therapy with 
sulfonamide compounds but conversely noted 
an improvement coincident with the administra- 
tion of sulfapyridine. To date few well 
trolled laboratory experiments dealing with the 
effect of sulfonamide compounds on tularemia 
have been reported. 


con- 


Miller and Bannick.® and G. L. and E. G. 
Powers 7° used a combination of sulfanilamide 
and antiserum, but they differed in their conclu- 
sions as to its value. The former authors re- 
garded it as ineffective. The Powers stated that 
a there is probably a synergistic action 
between the tularemia antiserum and _ sulfanil- 
amide.” In each report the opinion was based 
on only 1 case. 

Neoarsphenamine, syrup of ferrous iodide, 
metaphen, autogenous vaccine and acriflavine 





6. Weilbaecher, J. O., jr., and Moss, E. S.: Treat- 
ment of Tularemia with Thiazole Derivatives of Sulf- 
anilamide, New Orleans M. & S. J. 92:694-697 (June) 
1940. 

7. Johnston, J. M.: Ulceroglandular and Pulmonary 
Tularemia Treated with Sulfanilamide, J. A. M. A. 
115:1360 (Oct. 19) 1940. 

8. Smith, W. F., and Rice, J. M.: Tularemia, New 
York State J. Med. 41:686-687 (April 1) 1941. 

9. Miller, J. M., and Bannick, E. G.: Tularemia: 
Report of Case, Proc. Staff Meet., Mayo Clin. 13:494- 
496 (Aug. 3) 1938. 

10. Powers, G. L., and Powers, E. G.: Tularemia: 
Report of Case Treated with Sulfanilamide and Anti- 
serum, Texas State J. Med. 35:350-353 (Sept.) 1939. 
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have been used by various clinicians** with 
reportedly satisfactory results. 

The many contradictory reports with respect 
to the value of the aforementioned therapeutic 
agents for the treatment of tularemia can only 
be confusing to the internist who must treat the 
disease. Our objective in this experiment was 
to observe results of treatment of a number of 
animals with the various agents and to compare 
these data with the data obtained from similarly 


infected animals which were untreated. We felt 
that conclusions could be drawn with greater 


validity from data thus obtained than from the 
impressions resulting from the treatment of a few 
patients. 


MATERIALS AND METHODS 


Guinea pigs were chosen as the animals on which to 
conduct early experiments, for tularemia is well known 
in this species. Furthermore, the animals were easily 
obtainable at the time, and they were large enough to 
permit the withdrawal of blood for the determination 
of the levels of the drugs. It was impossible to obtain 
stock of uniform size, but in each experiment the ani- 
mals were distributed among the experimental and the 
control groups so that they were apparently equivalent. 


The Vavenby strain of Pasteurella tularensis, ob- 
tained from Dr. R. R. Parker, was used throughout. 
Virulence was maintained by animal passage. No 
attempt was made to insure constant dosages of the 
infectious culture material in the various experiments, 
although, of course, in any one experiment the infect- 
ing doses given to experimental and to control animals 
were the same. In general, the method of measuring 
the doses was to culture the bacteria on a cystine agar 
medium for about forty-eight hours, to harvest by 
suspension in isotonic solution of sodium chloride and 
to dilute to a density corresponding to the no. 6 tube 
of the MacFarland nephelometer series. Decimal dilu- 
tions of this suspension, usually 0.2 cc., were subse- 
quently used for inoculation, which was _ usually 
performed subcutaneously in the right inguinal region. 
In one experiment (no. 7) a triturate of glycerinated 
spleen from an infected guinea pig was used for the 
test dose. 

The selection of therapeutic doses of the drugs and 
the manner of their administration were arbitrary and 
open to criticism. In general the rationale which 
formed the basis for each test was as follows: The 
amounts of the drugs given were made larger in pro- 
portion to the weight of the subject than the doses 
given in clinical trials. The doses were kept below 
toxic levels, however. The therapeutic agents were 
given very soon after the infecting organisms had been 
injected, synchronously with them or, in some cases, 
even. before injection of the bacteria. It was intended 
that if therapeutic efficacy were manifested by these 
means more severe tests should be instituted by further 
administration of the drugs in the later states of infec- 





11. Barthelme, F. L.: Metaphen Intravenously in 
Treatment of Tularemia, Illinois M. J. 72:317-320 
(Oct.) 1937. Dickey, F. G.: Tularemia: Diagnostic and 
Therapeutic Study, Bull. School Med., Univ. Maryland 
24:143-150 (Jan.) 1940. Elson, L. N.: Treatment of 
Tularemia, New Orleans M. & S. J. 91:296-299 (Dec.) 
1938. Loria, F. L.: Treatment of Tularemia with 
Acriflavine, Am. J. M. Sc. 202:803-808 (Dec.) 1941. 
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tion. The regimens did not correspond in all cases 
with the regimens which are most effective for human 
beings. It is desirable to give penicillin to human 
beings by the constant intravenous drip method, but 
technical difficulties precluded the use of this pro- 
cedure for guinea pigs. In an attempt at compromise, 
penicillin was given by the intraperitoneal and _ intra- 
muscular routes so that slow absorption would main- 
tain the level in the blood. 


To help the reader visualize the amounts of 
the drugs used, each dose mentioned in the 
following data is followed by the equivalent dose 
for a man of average weight. Since the average 
weight of the guinea pigs was close to 0.5 Kg. 
and since the average weight of men is about 
70 Kg., the actual doses used have been multi- 
plied by 140 to allow comparison with the usual 
clinical doses. 

RESULTS 

The results of the experiments are presented 
in graphic form. The charts show the time of 
survival of the treated animals compared with 
the time of survival of the untreated controls. 
In each chart the period of survival of the 
animals treated with a drug is to be compared 
with the period of survival of the controls for 
the same experiment only, since, though a drug 
may have been used in more than 1 experiment, 
the infecting doses varied. In every experi- 
ment the deaths were due to tularemia. 

It should be noted that the scales of both the 
abscissas and the ordinates in the different charts 
vary. Each line on a chart begins at a point 
representing the number of animals surviving 
after the first fatalities in the series had been 
discovered. 


It may be stated here that control animals 
were also given injections of the drugs. In only 
1 case did an animal show evidence of toxicity. 
This was 1 of 2 guinea pigs given acriflavine 
in amounts equal to the test dose. Symptoms 
of tetany, much like those of strychnine poison- 
ing, developed in the animal, which died in five 
days. The other animal remained well. The 
experimental animals did not evidence symptoms 
of tetany. 

Experiment 1: Sulfanilamide and Sulfadiazine (chart 
1 A).—Two hundred milligrams of sulfanilamide in the 
form of 50 mg. tablets was administered orally *one- 
half hour aiter infection; 100 mg. was given every 
twelve hours thereafter. If 0.5 Kg. is considered the 
average weight of guinea pigs and 155 pounds (70 Kg.) 
the average weight of men, this is the equivalent of 
administering 28 Gm. as an initial dose and 14 Gm. 
every twelve hours thereafter to a man. 

The same course of treatment, with sulfadiazine used 
instead of sulfanilamide, was applied to 10 animals. 

Ten animals were used as controls. At necropsy no 
lesions or crystals were found in the kidneys of these 
animals. 
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Experiment 2: Metaphen and Acriflavine (chart 1B). 
—Eight-tenths cubic centimeter of a 1: 100 solution of 
metaphen was injected intramuscularly into the leg of 
10 animals at the time of infection, and 0.4 cc. of a 
1:100 solution was injected subcutaneously into the 
right inguinal region forty-eight hours later. This 
amount of solution is comparable to 168 cc. of a 
1: 100 solution of metaphen injected within forty-eight 
hours into a man. 

One cubic centimeter of a 1: 100 solution of acrifla- 
yine was injected subcutaneously into the right shoulder 
of 10 animals at the time of infection, and 0.5 cc. was 
injected forty-eight hours later. This dosage is com- 
parable to 210 cc. of a 1: 100 solution in forty-eight 
hours for a man. 

Ten animals were used as controls. 

Experiment 3: Antitularemia Serum and Sulfamera- 
sine (chart 2A).—Three cubic centimeters af a hyper- 
immune equine tularemia serum dehydrated to less than 
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rate of 5 mg. per kilogram of body weight one hour 
prior to infection. The injections were made in the 
saphenous vein. The comparable dose of mapharsen for 
a man would be 350 mg. The usual antisyphilitic dose 
is 60 mg. 

Ten animals were used as controls. 

Experiment 5: A Preparation of Arsenic and Bismuth 
and Penicillin (chart 3A).—Two-tenths cubic centi- 
meter of an aqueous solution of bismuth subgallate and 
sodium para-aminophenylarsonate ?72 was injected into 
the muscle of the right hindleg of 7 animals at the time 
of infection and 0.2 cc. into the left hindleg forty-eight 
hours later. This is the equivalent of 56 cc. injected 
into a man within forty-eight hours. 

One thousand units of penicillin was injected intra- 

* peritoneally into 7 animals every eight hours until the 
death of the animals. This dosage is comparable to 
420,000 units injected every twenty-four hours into a 
man. 

Seven animals were used as controls. 
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Chart 2.—Time of survival of animals given (A) serum (dotted line) and sulfamerazine (dot and dash line) 
and (B) mapharsen (dotted line). The solid lines represent the control series. 


1 per cent of the residual moisture,1? representing 
of the original horse serum, was injected intra- 
peritoneally into 5 animals one-half hour prior to 
infection. The comparable dose for a man is 420 cc. 
of the concentrated serum or 840 cc. of horse serum. 


6 cc. 


Two hundred milligrams of sulfamerazine suspended 
in a solution of sodium alkyl sulfate (containing 20 per 
cent of the drug) was given orally to 5 animals one- 
half hour prior to infection, and the dose was repeated 
every twelve hours. The comparable dose for a man is 
56 Gm. every twenty-four hours. 

Five animals were used as controls. 

Experiment 4: Mapharsen (chart 2 B).—The 10 ani- 
mals in this experiment were given mapharsen at the 





12. The serum used was “lyovac” (Mulford) anti- 
tularemic serum. 





Experiment 6: TIodobismitol and Stibophen (chart 
3 B).—Two-tenths cubic centimeters of iodobismitol 
with saligenin was injected into the muscle of the right 
hindleg of 7 animals at the time of infection and 0.2 
cc. into the left hindleg forty-eight hours later. This 
dosage is comparable to 56 cc. injected within forty- 
eight hours into a man. 

Stibophen was injected into 7 animals in the same 
dosage and at the same site as the iodobismitol. 

Seven animals were used as controls. 


Experiment 7: Serum and Penicillin (chart 4).—One 
and five-tenths cubic centimeters of hyperimmune equine 
serum, dehydrated to less than 1 per cent of the residual 
moisture 12 (representing 3 cc. of serum) was injected 
intracardially into 7 animals two hours prior to infec- 


13. The solution used was arseno-bismulak. 
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tion. An equivalent amount for a man would be 210 cc. 
of the concentrated serum. 


Penicillin was injected into 7 animals. The dosage 
was the same as in experiment 5, but the method of 
administration was by intramuscular injection rather 
than intraperitoneally. 


Seven animals were used as controls. 


Experiment 7 is the only one in which the 
results are equivocal. It appears that there 
was a significant increase in the time of survival 
of the experimental as compared with the con- 
trol animals. Unfortunately in this experiment 
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The fact that the rate of deaths in the group 
given penicillin parallels the rate in the group 
given serum, which other experiments have 
shown not to survive significantly longer than 
control animals, indicates to us that penicillin 
does not appreciably lengthen the period of sur- 
vival of guinea pigs infected with tularemia. 

J. J. Griffitts and C. L. Larson, of the National 
Institute of Health, permit me to state that the 
results of their experiments (unpublished) show 
no bacteriostatic effect of penicillin on Pasteu- 
rella tularensis in vitro. 
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Chart 3.—Time of survival of animals given (4) an aqueous solution of bismuth subgallate and sodium para- 
aminophenylarsonate (dotted line) and penicillin (dot and dash line) and (B) stibophen (dotted line) and iodo- 


bismitol with saligenin (dot and dash line). 
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Chart 4—Time of survival of animals given serum 
(dotted line) and penicillin (dot and dash line). The 
solid line represents the control series. 


most of the animals in the control group were 
not strictly comparable with those in the test 
groups, for they had not been fed greens pre- 
viously in comparable amounts. Since guinea 
pigs on a diet deficient in vitamin C are prone 
to have spontaneous pneumonia, it is possible, if 
not probable, that the difference in feeding is 
responsible for the difference in time of survival. 


The solid lines represent the control series. 


SUMMARY 


The following therapeutic agents were tested 
in the treatment of experimental tularemia: 
sulfanilamide, sulfadiazine, sulfamerazine, acri- 
flavine, metaphen, iodide and bismuth (iodo- 
bismitol with saligenin), arsenic and bismuth 
(solution of bismuth subgallate and sodium para- 
aminophenyl arsonate), trivalent arsenic alone 
(mapharsen), antimony, (stibophen), penicillin 
and hyperimmune equine antitularemic serum. 
All of these substances, penicillin possibly ex- 
cepted, were used in amounts which proportion- 
ately exceeded the doses given human patients. 
It is our opinion that the results of the thera- 
peutic trials do not demonstrate any advantage 
in employing these drugs therapeutically. 


Dr. Lee Foshay, Parke-Davis and Company, Abbott 
Laboratories, Sharpe and Dohme Company and the staff 
of the Pharmacology Department of Wayne University 
College of Medicine provided the experimental animals, 
serums and drugs used in these experiments. 
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It is the purpose of this report to describe the 
clinical features of relapsing Plasmodium vivax 
malaria in soldiers evacuated to the United States 
from the South Pacific area. Since striking clini- 
cal differences may be caused by different strains 
of the same species of plasmodium and by differ- 
ences in the host such as race, previous exposure 
and types of treatment,’ this report seems desir- 
able in order to acquaint medical officers and 
civilian physicians with the clinical features of 
this type of the disease. 

the data indicate that the acute attacks are 
relatively mild, that quinacrine hydrochloride is 
an effective drug both for ridding the blood of 
the parasites and for control of clinical symptoms 
and that with the passage of time the rate of 
recurrence has dropped significantly in this 
group of soldiers, most of whom were evacuated 
primarily because of their large number of 
relapses. The results of laboratory studies of 
these patients will be presented in separate 
reports. 


SUBJECTS AND METHODS 


The subjects of this study were 435 soldiers 
evacuated from islands in the South Pacific 
where malaria is endemic.* Although accord- 
ing to their histories many had had infections 
with both Plasmodium falciparum and Plas- 
modium vivax, and although it is recognized that 
different strains of P. vivax may have been 
responsible for the relapses now reported, never- 
_ From the Eighth Service Command of the Army 
ly Forces, Harmon General Hospital, Longview, 

exas., 

1. (a) Boyd, M. F.: The Infection in the Inter- 
mediate Host: Symptomatology; General Considera- 
tions, in a Symposiym on Human Malaria, Publication 15, 
American Association for the Advancement of Science, 
1941, p. 163. (b) Geiman, Q. M.: Medical Progress: 
Advances in Malaria Research, New England J. Med. 
229:283 (Aug. 12); 324 (Aug. 19) 1943. 

2. Simmons, J. S.: Global Malaria, New England 
J. Med. 229:605 (Oct. 14) 1943. 





OF THE UNITED STATES 


theless the soldiers represented a uniform group 
in the following respects: 

a. All but 7 were white. 

b. All were young adults (the ages ranging 
from 20 to 40 years for all but 7). 

c. Only 8 patients gave a history of proved, 
and an additional 12 of possible, attacks of 
malaria prior to exposure in the South Pacific 
area. 

d. All had had suppressive treatment in the 
area where malaria was endemic, mostly with 
quinacrine hydrochloride 0.4 or 0.6 Gm. weekly. 

e. All had had relatively prompt treatment of 
acute attacks both in areas where the disease 
was endemic and in areas where it was not 
endemic. 

f. All but 4 had had attacks prior to admission 
to Harmon General Hospital. 

g. All were observed for a period varying 
from one to seven months at Harmon General 
Hospital in an area in which the incidence of 
indigenous malaria is at present extremely low. 

h. With the exception of 1 due to a mixed 
infection with P. falciparum, all relapses ob- 
served were due solely to P. vivax. 

Patients in the especially created malaria sec- 
tion were quartered in wards of the hospital 
proper during an initial period of complete medi- 
cal study and during relapses. At other times 
they were housed in barracks for convalescent 
patients where a program of reconditioning was 
carried out. As soon as symptoms of a relapse 
developed, thick and thin smears of capillary 
blood were examined for malarial parasites, and 
the patient was transferred to a ward for the 
treatment of patients with acute attacks. Specific 
treatment * was never‘begun until after a smear 


3. (a) The Treatment and Clinical Prophylaxis of 
Malaria, Circular Letter no. 135, War Department, 
Office of the Surgeon General, Washington, D. C., 
Oct. 21, 1942; (b) The Drug Treatment of Malaria, 
Suppressive and Clinical, Circular Letter no. 153, ibid., 
Aug. 19, 1943. 
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had been taken. During the first three months 
of the study, treatment was begun without wait- 
ing for the report on the smear if the symptoms 
were typical; 97 per cent of these smears were 
reported positive. During the last four months, 
treatment was begun only if the smear was posi- 
tive and the patient’s temperature was 100 F. 
or over. 


PAST HISTORIES 


The length of time spent in zones where 
malaria was endemic varied from one to three 
months for 14 per cent of the 435 patients to 
thirteen to fourteen months for 4 per cent. Two 
hundred and eighty, or 64 per cent, remained four 


INTERNAL 


MEDICINE 


number of attacks per man varied directly with 
the duration of the infection. It was smallest 
in the first group, 3.6 attacks per man in five 
months, and largest in the sixth group, 8.3 at- 
tacks in twelve months. 

Further analysis of the data regarding the 
entire group of 435 men shows the following: 
Of 98 men in whom the infection was of four to 
six months’ duration, only 14 per cent had had 
more than 7 attacks, whereas 62 per cent of men 
whose infection was of ten to twelve monthis’ 
duration had more than 7 attacks. Of 49 men, 
the known duration of whose infection was thir- 
teen to sixteen months, 37 per cent had had 


Tas_e 1.—Malaria History of Patients Before Admission to Harmon General Hospital 








Average Average 
Known Number 
Duration of of 


Date of 
Arrival at 


Harmon General Number of Infection, Attacks 
Group Hospital Patients Mo. per Man 
1943 
1 August 16 74 5 3.6 
2 September 29 119* 8 5.4 
3 October 10 18* 7 4.3 
4 December 2 106 11 6.2 
1944 
5 January 5-18 33t 8 46 
6 February 15 85 12 8.3 


Distribution of Patients According to Number of Attacks 
— - ——— —, 
10 to 12 13 to 16 Over 16 





sais “ “ ’ 
1to3 4to6 7to9 
Percent- Percent- Percent- fPercent- Percent- Percent- 
ages ages ages ages ages ages 
40 50 10 ; 
21 39 $2 6 2 
22 °33 22 11 6 
15 29 33 18 3 
36 24 21 9 3 
2 21 36 28 8 





* Includes one patient with no previous attack of malaria. 


+ Includes two patients with no previous attack of malar 


TABLE. 2.—Relapses of Patients with Malaria at Harmon General Hospital from Admission to March 15, 1944, 


or to Discharge from Hospital 

















Average 
Period of Total Patients with Number of Patients with 
Date of Observation Number No Attacks One or More Attacks Total 
Arrival at at H. G. H. o ———_—--*—_—_—3 +r + Number of 
Group H. G. H. Mo. Patients Number PerCent 1Attack 2 Attacks 3 Attacks 4 Attacks Attacks 
1943 
1 August 16 5.3 74 22 30 17 23 9 8 102 
2 September 29 5 119 32 7 39 36 10 2 149 
3 October 10 4.5 18 4 22 5 9 0 0 2 
4 December 2 3.5 106 33 31 69 4 0 0 77 
1944 
5 January 5-18 2 33 1 3 32 0 0 0 32 
6 February 15 1 85 47 55 38 0 0 0 38 
Totals and averages........... 3.6 435 139 32 200 72 19 5 421 





to six months ; 13 per cent remained seven to nine 
months, and 5 per cent remained ten to twelve 
months. After being evacuated, 30 per cent 
spent one to three months, 26 per cent four to 
six months, 24 per cent seven to nine months 
and 20 per cent ten to twelve months in zones 
where the disease was not endemic before being 
admitted to Harmon General Hospital. During 
the period in these areas, suppressive therapy 
was used not at all or only for variable short 
periods after arrival; relapses were treated 
promptly. 

In table 1 the data regarding the number of 
attacks have been arranged according to groups 
of patients as they arrived at Harmon General 
Hospital. As might be expected, the average 


10 to 12 attacks; 12 per cent had had 13 to 16, 
and 4 per cent (2 men) had had over 16 attacks. 
Four men had no attacks prior to admission to 
Harmon General Hospital: 


MALARIAL ATTACKS AT HARMON GENERAL 
HOSPITAL 


The number of malarial attacks at Harmon 
General Hospital is shown in table 2. During 
the periods of observation indicated for the 
respective groups a total of 421 clinical attacks 
occurred in 295, or 68 per cent of the total of 
435 patients. Two hundred patients had a single 
attack; 72 had 2 attacks; 19 had 3 attacks, and 
5 had 4 attacks. Of the 139 patients with no 
attacks, 47 had been observed for only one 
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month at the time of the writing of this report. 
The high incidence of patients with attacks in 
group 5 (32 of 33) is explained by the fact that 
most of these patients were admitted to the 
malaria section because of a malarial relapse 
aiter admission to the hospital for some other 
cause. 


Prodromal Symptoms.—In 180 (73 per cent) 
oi 245 attacks, there were definite prodromal 
symptoms before the onset of a chill, well defined 
chilly feeling or high fever. Headache, back- 


ache, weakness and generalized aches were the 


most common complaints. A few patients com- 
plained of nausea or. abdominal discomfort and a 
few of aching testicles. Although in some 
instances prodromal symptoms were mild or 
vague and described with difficulty, it was found 
that the majority of patients could predict an 
impending attack with accuracy. 


Clinical Manifestations of the Acute Attacks. 
~—-Adequate records were available for analysis 
o. the clinical manifestations in 355 of the total 
o 421 attacks. The data are summarized in 
table 3. 


TaBLE 3.—Clinical Manifestations in 355 Attacks 
of Malaria 











Symptoms Number Per Cent 
Chill; insaasuavapaeodes 281 80 
Chilly feeling........... 30 8 
No chill or chilly feeling. +S ‘a 43 12 
TC 0 ee ee ere 4 341 96 
DRE Sikes sdeb ih pneees Kenai cdcnes 313 8&8 
Generalized acheS.........cssccccsececes 311 88 
Malaise, WEAKMESS........cceccccccseses 344 97 
De ibike 6s bs sakad ene connkescaceensees 208 9 
DT OME Pits Peebles ses ceeaspoceesenes 127 36 
eR SP OOUD sos vincis sccseeceece 30 8 
DM Rhahdeadsvccabecess+cecncceues 92 26 
Abdominal pain, right side............. 112 32 
Abdominal] pain, left side............... 149 42 
Abdominal pain, none.................. 188 53 
Abdominal tenderness, right side....... 40 11 
Abdominal tenderness, left side........ 89 25 
Abdominal tenderness, none............ 266 75 
SDM Iie 605.0 00 corcveserekorss 80 23 
A VR UIEg heias Wh ov 946 ace nda bine 19 11* 
FICE BAER Mine ees ccsecccsacesesscves , 94 27 





* Records available for only 173 attacks. 


In 80 per cent of the attacks there was a 
chill, and in only 12 per cent was there neither 
chill nor chilly feeling. In almost all the 
patients in whom a chill occurred, it took place 
prior to institution of therapy. In a few, how- 
ever, the diagnosis was made on the basis of 
symptoms other than a chill, plus the findings of 
parasites in the smear; therapy was then insti- 
tuted, but it did not always prevent the occur- 
rence of a chill. 

There were complaints of headache and of 
weakness and malaise in 96 and 97 per cent, 
respectively. In 88 per cent. there were backache 
and generalized aches. Headache and backache 
were frequently severe and usually lasted for 
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several days after the subsidence of the fever and 
other symptoms. Patients complained of ab- 
dominal pain in 47 per cent of the attacks; in 
32 per cent this was referred to the right side 
and in 42 per cent to the left. In almost all 
instances the pain was described as being in the 
upper part of the abdomen, and when present 
bilaterally, as it frequently was, it was usually 
sharper on the left. One patient, however, com- 
plained so bitterly of pain in the right upper 
quadrant of the abdomen with radiation to the 
right shoulder that a diagnosis of acute chole- 
cystitis was considered until a smear positive for 
malaria organisms and subsequent prompt sub- 
sidence of symptoms with treatment with quina- 
crine made malaria alone appear the more likely 
cause for his symptoms. In 75 per cent of the 
patients there was no abdominal tenderness ; in 11 
per cent there was tenderness on the right side 
and in 25 per cent on the left. Frequently the 
patient complained that it was made worse by 
deep breathing. The tenderness on the right 
side was in the upper quadrant of the abdomen 
in all but 1 patient, and in him there were no 
physical findings to suggest appendicitis. There 
were, however, 2 patients who were tardy in 
reporting symptoms of acute appendicitis because 
they thought that malarial relapses were develop- 
ing. In both patients a rise in the number of neu- 
trophils in the blood aided in the diagnosis. In 
2 patients in whom lobar pneumonia devel- 
oped synchronously with malarial paroxysms, 
the number of neutrophils was sufficiently ele- 
vated to indicate that malaria was not the sole 
cause of their chills, fever and prostration. In 
1 of these, the finding of a positive malarial 
blood smear within four days after completion of 
a dosage of 2.8 Gm. of quinacrine hydrochloride 
suggests that the onset of lobar pneumonia pre- 
cipitated the malarial attack. Both patients were 
treated with sulfadiazine as well as antimalarial 
medicaments (one with quinacrine hydrochloride 
and one with quinine sulfate) with prompt re- 
covery both from pneumonia and from malaria. 


Nausea and vomiting occurred in 59 and 36 
per cent of the attacks, respectively. Because 
treatment was instituted promptly, one cannot 
state how often these symptoms were due to 
malaria, how often to the quinine or quinacrine 
given and how often to the combination of dis- 
ease and medication. In 34 of the 208 patients 
with nausea, the complaint was made definitely 
before any medication had been given. In only 
3 attacks treated with quinacrine was it neces- 
sary to discontinue the drug because of vomit- 
ing ; all 3 patients gave a past history of vomiting 
severely even when small doses had been given 
as suppressive treatment. For the remainder of 
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the patients who had nausea while being treated 
with quinacrine, the drug was continued, 1 Gm. 
of sodium bicarbonate *” and some food being 
given with each dose. Nausea disappeared 
either because of increased tolerance for the drug 
or because the acute febrile phase of the malarial 
attack had subsided. No record was kept of the 
incidence of diarrhea, but it was an infrequent 
complaint. 

Herpes labialis occurred 94 times, or in 27 
per cent of the attacks. In 1 patient the lesions 
extended from below the right eyelid to the 
chin. In 1 patient vesicles were present on 
the tip of the tongue as well as on the lips. In 
2 patients herpes labialis appeared before fever. 

Patients complained of tinnitus in 92 attacks 
(26 per cent). In some of the patients tinnitus 
occurred before any medication had been given 
and in others after quinine or quinacrine had 
been administered. Approximately half the pa- 
tients given quinine complained of tinnitus, 
sometimes after only one or two doses. As with 
the nausea and vomiting, for many patients it 
was difficult to decide whether the disease or the 
medication was responsible for the tinnitus. 

Closer questioning of patients in whom tinni- 
tus persisted after subsidence of fever revealed 
that this symptom was frequently a residual of 
exposure to gunfire and was aggravated by the 
malarial attack. Another example of the dele- 
terious effect of malaria on preexisting disease is 
illustrated by the history of a patient who with 
his first malarial attack had a recurrence of 
chronic osteomyelitis of the right radius which 
had until then been quiescent for fifteen years. 
Subsequently he had ten flare-ups of ‘pain, 
swelling or actual drainage of pus from the sinus 
scar in his forearm, the flare-ups occurring in all 
but two instances in association with malarial 
recurrences. In 1 patient with chronic nephritis 
of unknown cause hemoglobinuria developed 
during the first few days of malarial recurrence. 
Its prompt subsidence with routine antimalarial 
treatment lent no support to an initial suspicion 
that the hemoglobinuria was due to blackwater 
fever. 

Cerebral Symptoms.—In contrast to the strik- 
ing cerebral symptoms reported in what were 
probably falciparum malarial attacks,* such 
symptoms were conspicuously infrequent in 
these relapses of vivax malaria, occurring in 
only 8 per cent. Extreme drowsiness, dizziness, 
fainting, momentary disorientation and pro- 
nounced change in disposition were occasionally 
noted. The last-named may have been related to 
the fever and aches or to disgust at the prospect 


4. Talbot, D. R.: New Aspects of Malaria, J. A. 
M. A. 123:192 (Sept. 25) 1943. 


of another recurrence. Two patients became 
unconscious within a half hour after the onset 
of their chills; in 1 of these the delirium was 
manifested by hallucinations of return to battle. 
In both patients, symptoms subsided within two 
hours. One of these patients had a severe psy- 
choneurosis manifested by recurrent attacks of 
anxiety while under observation. In the second 
patient hysterical hemiplegia developed after his 
discharge from the study; it had no relation to 
a malarial attack. A third patient experienced 
disorientation for a few minutes at the height of 
his fever. All these symptoms were probably 
manifestations of an acute infection rather than 
signs of cerebral malaria. A fourth patient had 
an attack of hysterical hyperventilation on the 
second day of a malarial recurrence; since the 
age of 17, he had had many such attacks without 
malaria. The cerebral symptoms in all these 
patients were probably conditioned as much by 
the previous personality of the patients as by the 
effects of the malarial attack. A fifth patient, 
who for a month before his attack had mani- 
fested peculiar behavior, showed evidence of a 
full blown psychosis on the second day of treat- 
ment with quinacrine for a mild malarial attack. 
Although quinacrine was given for only seven 
days, his psychotic symptoms persisted for over 
three months until his discharge to a veterans’ 
hospital with a diagnosis of dementia precox, 
catatonic type. Another patient, with mental 
deficiency, became confused on the seventh 
day of treatment with quinacrine. The acute 
symptoms subsided within one day after this 
medication was stopped. Although no attempt 
was made to reproduce the symptoms, his record 
indicated a similar experience at another hos- 
pital. This is the only patient whose mental 
symptoms could be attributed to quinacrine, and 
they subsided promptly after cessation of the 
treatment.° 

Spleen.—The spleen was felt, and then only 
transiently, in 23 per cent of the acute attacks. 
Although more frequent palpation than was 
possible under the conditions of this study might 
have yielded a higher percentage, it is safe to 
say that what enlargement took place was not 
striking clinically. This absence of unusual 
enlargement may have been related to the 
prompt institution of therapy during acute at- 
tacks both past and present.® 


5. Bispham, W. N.: Toxic Reactions Following the 
Use of Atabrine in Malaria, Am. J. Trop. Med. 21:455 
(May) 1941. 

6. (a) Boyd,1# p. 180. (6) Stratman-Thomas, W. K.: 
The Infection in the Intermediate Host: Symptoma- 
tology; Vivax Malaria, in Symposium on Human 
Malaria, Publication 15, American Association for the 
Advancement of Science, 1941, p. 183. 
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It was noted that the incidence of palpable 
spleen during relapses varied in different groups 
of patients. For example, in groups 1 and 3 it 
was palpable in 8 and 13 per cent of the relapses, 
as compared with 32 and 40 per cent in groups 4 
and 6. In table 4 an attempt has been made to 
relate this finding to the known duration of 
infection and to the number of attacks before 
admission to Harmon General Hospital. The 
groups have been arranged in ascending order 
according to the incidence of palpable spleen. 
As might be expected, the longer the duration of 
known infection and the greater the number of ° 
previous attacks, the higher the incidence of 
palpable spleen during the acute attack. Other 
factors, however, may have played a part, and 
their recognition prevents acceptance of this sim- 
ple relationship as the complete explanation of 
the differences between groups. The patients in 
groups 1, 2, 3 and 5 had received quinine for at 


TasLe 4.—Relation of Palpable Spleen During Observed 
Attack to Previous Malarial History 








Number of Duration 
Spleen Attacks Before of Known 
Palpated, Admission, Infection, 
per Cent of Average Months 
Group Attacks per Man Average 
Padaahdadenbter eae wiene 8 3.6 5 
Seis Bikes la tedesees 13 4.3 7 
(dats Idk dadenians 22 5.4 8 
PERO ee OPE eee epee 23 4.6 8 
Rp eeterautiokseessathues 32 6.2 11 
Oisi capseren Ware ds ctaeva 40 8.3 12 





least part of the treatment in from 88 to 95 per 
cent of their previous attacks, whereas the 
patients in groups 4 and 6 received quinine as 
partial treatment for only 33 and 42 per cent of 
attacks. Furthermore, most of the patients in 
groups 4 and 6 were members of the same 
infantry division and presumably had their ex- 
posure to malaria under similar conditions which 
were perhaps different from the conditions in the 
other groups, with respect to both the nature and 
the amount of infection. In the absence of con- 
trolled studies, final judgment must be deferred 
as to the explanation for the observed differences 
in splenic enlargement. 

Fever—The maximum (oral) temperatures 
attained are indicated in figure 1, and the prompt 
subsidence of fever in 313 attacks treated solely 
with quinacrine hydrochloride is shown in 
figure 2. In figure 3 are presented examples 
of the two most typical varieties of temperature 
curves obtained following the administration of 
quinacrine. Of two hundred and ninety-two 
graphic temperature records available for analy- 
sis, 139 showed one peak and 153 two peaks. 
No striking difference was found between these 
two groups in the incidence of positive smears 
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on the day after treatment with quinacrine had 
been started. Seventy-eight per cent of the 
patients with two peaks and 62 per cent of those 
with one peak had positive smears on the morn- 
ing after treatment had been started. 

With the treatment outlined in table 5 there 
was a prompt subsidence of acute symptoms, 


% OF 
ATTACKS 
SO gw 
45 
40L 
35 
30, 
25 
20L 
hey Tes 
1OL 
2 A 
10) 




















. te 5; a ee ie % 
98 99 100 iO! 102 103 104 105 106 107 


DEGREES F. 


Fig. 1—Distribution of maximum oral temperatures 
in 354 relapses of vivax malaria. 
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Fig. 2.—Effect of administration of quinacrine hydro- 
chloride on temperatures in 313 attacks. 


and the great majority of the patients needed to 
be persuaded of the desirability of remaining 
restricted to the ward until therapy was com- 
pleted. In figure 4 the effect of quinacrine 
hydrochloride on the incidence of positive 
malarial smears is presented for 200 unselected 
patients for each of whom a smear was examined 
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before treatment was started and every day 


thereafter for four days. All patients had positive 
smears before treatment was started. 
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Fig. 3—Typical temperature curves with quinacrine 
hydrochloride therapy. (4) indicates day on which 
quinacrine hydrochloride was started in dosage shown 
in table 5. 


TaBL_e 5.—Therapy Used in 421 Clinical Attacks * 








Number Total 
of Dose, 
Attacks Drug Used Schedule of Dosage, Gm. Gm. 
14 Quinine 1.0 three times a day for 2 days 16 
sulfate (3a) then 
0.64 three times a day for 5 days 
16 Quinine 0.64 three times a day for 3 days 6 
sulfate then 
Quinacrine 0.1 three times a day for 5 days 1.5 
hydrochloride 
After 2 days’ rest 
Pamaquine then 
naphthoate 0.01 three times a day for 5 days 0.15 
(8a) 
335t Quinacrine 0.2 every 6 hours for 5 doses 2.8 
hydrochloride then 
(3b) 0.1 three times a day for 6 days 





* For 21 attacks various combinations of the three drugs 
were used. For 35 attacks the details of treatment were not 
known because patients were absent from the hospital at 
the time of the attacks. , 

+ In 129 of these attacks the treatment (2.8 Gm. of quina- 
crine hydrochloride) was followed by 0.1 Gm. quinacrine hydro- 
chloride daily for a total of 60 days of treatment. In 6 of 
these, 0.01 Gm. of pamaquine naphthoate was given three 
times a day for 3 days, beginning 1 day after completion of 
quinacrine hydrochloride (2.8 Gm.) and before the daily dose 
of quinacrine hydrochloride (0.1 Gm.) was begun. 


examined from eight to twenty-four hours after 
treatment was begun, that is, after from 0.4 to 1.0 
Gm. of quinacrine hydrochloride had been in- 
gested, 60 per cent showed malarial parasites. On 
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the second day of treatment this had dropped to 10 
per cent, on the third day to 1.5 per cent and on 
the fourth day to 1 per cent. Thus, after forty- 
eight to seventy-two hours of treatment there 
was virtually complete absence of parasites from 
the peripheral blood. The great efficacy of 
quinacrine in controlling symptoms and fever is 
thus a reflection of its effect on parasitemia. 

Comment.—Several distinctive features of the 
disease as it is seen in soldiers returning to this 
country have been noted in the study of this 
group of patients. Although approximately 30 
per cent of the patients who said they knew the 
causative Plasmodia of their past malarial attacks 
incriminated both P. falciparum and P. vivax, 
all the attacks observed here were due to 
P. vivax with the exception of one, in which 
both Plasmodia were identified. 

The two chief general characteristics noted, 
namely the great tendency to relapse and the 
relative mildness of the acute attack under the 
treatment outlined previously, conform to cus- 
tomary descriptions of vivax malaria.’ The rela- 
tive mildness of the acute attacks was manifes‘ed 
by the infrequency of cerebral manifestaticus, 
vomiting and other troublesome symptoms and 
by the prompt response to therapy. In only 
1 patient was the response unsatisfactory to 
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* Fig. 4.—Effect of quinacrine hydrochloride on malaria 
smears taken daily for five days during 200 attacks. All 
smears were positive before treatment was started. 


quinacrine given orally; quinine sulfate was 
substituted after four days in which chills and 
fever continued in spite of the administration of 





7. Strong, R. P.: Stitt’s Diagnosis, Prevention and 
Treatment of Tropical Disease, ed. 6, Philadelphia, The 
Blakiston Company, 1943. 
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GORDON ET AL—RELAPSING 
quinacrine hydrochloride in the usual dosage. 
Unfortunately, the amount of quinacrine in the 
plasma was not determined for this patient. In 
the beginning of this study, quinine was given 
orally in preference to quinacrine to “2 pa- 
tients who became unconscious shortly after the 
onset of their chills, to several patients in the 
closed wards of the neuropsychiatric section and 
to 1 patient convalescing from an appendec- 
tomy. At the present time, having observed the 
great efficacy of quinacrine in the treatment of 
acute paroxysms of vivax malaria, we are using 
it I 


litions such as those outlined. Excellent 


col 
results have been reported when quinacrine 
hydrochloride was given parenterally for the 
tre.tment of cerebral malaria.® 

spite of the good immediate response to the 
the apy described, the large number of relapses 
pre ents a significant problem. First, good medi- 
cal care for each attack requires ideally that the 
sol. ier be hospitalized for a week or ten days. 
Second, a large number of the patients com- 


ed on admission of not feeling up to the 
usu il standard of health between attacks. Evalu- 
ati 1 of these symptoms has been difficult. A 
uugh review by systems when the patients 


we: admitted to the hospital frequently led to 
exa geration of symptoms in a group of men 
suc: as these, whose chief interest was their 
retirn to their homeland rather than rehabili- 
tati.n for active duty. 

‘\t the time of their admission to Harmon 
Geieral Hospital about a third of the patients 
complained of weakness, easy fatigability, palpi- 


tatiin or of dyspnea after exertion. Two pa- 
tients had aortic insufficiency and paroxysmal 
auricular tachycardia, respectively; but in the 
remainder of those whose symptoms persisted, 
no evidence of heart disease could be found 
through physical examination, exercise tolerance 
tests, roentgenograms or electrocardiograms. In 
287 patients whose charts were available for this 
analysis, only 7 showed less than 4,000,000 and 
72 less than 4,500,000 red blood corpuscles per 
cubic millimeter of blood at the time of their 
admission to Harmon General Hospital. Only 
3 had less than 13.0 Gm. and 26 less than 
14.0 Gm. of hemoglobin per hundred cubic 
centimeters. 

In approximately two thirds of 300 patients 
the admission weight. was 10 pounds (4.5 Kg.) 
or more below their stated usual weight. For 
57, or 19 per cent, the apparent weight loss was 
between 20 pounds (9.1 Kg.) and 29 pounds 


8. Kirzon, M. I.: The Treatment of Malaria in the 
Zone of Operations, Am. Rev. Soviet. Med. 1:226 
(Feb.) 1944. 


utinely with good effect even under unusual ° 
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(13.2 Kg.); for 13 (4 per cent) between 30 
pounds (13.6 Kg.) and 39 pounds (17.7 Kg.), 
and for 3 (1 per cent) more than 40 pounds 
(18.2 Kg.). It is possible, however, that many 
patients overestimated their usual weights. 
Approximately one half of 140 patients had 
ill defined gastrointestinal complaints, chiefly 
anorexia. In the majority of patients this 
symptom improved noticeably under the stimu- 
lus of the relatively sheltered existence of the 
convalescent program. It was mirrored in 
weight gains in an average of three and three- 
tenths months of from 6 pounds (2.7 Kg.) to 
more than 25 pounds (11.4 Kg.) in 120 or 
46 per cent of 256 patients for whom records 
are available. 

About two thirds of 135 patients complained 
of headaches for which, with few exceptions, no 
organic cause could be found. Likewise, about 
two thirds of 123 patients complained of ner- 
vousness, including insomnia. Fifty-two of 128 
patients had complaints referable to the eyes; 
these consisted of burning, lacrimation, blurring 
of vision or ocular fatigue. Seventeen of these 
patients were found to have refractive errors, 
chiefly of astigmatism, and corrective glasses 
were provided. Thirty-one of 123 patients had 
complaints referable to the ears, chiefly loss of 
auditory acuity or tinnitus. In 12 of these, 
special examinations did reveal slight impair- 
ment of hearing, but it was impossible to decide 
whether to relate this to malaria, to quinine or 
to exposure to gunfire. Depending on the 
thoroughness and persistence of questioning a 
variable and not inconsiderable number of men 
complained of backache and pains in muscles and 
joints. Of 28 men whose backache led to an 
orthopedic consultation, 15 were found to have 
adequate cause, such as arthritis, poor posture or 
a definite history of back strain. 

To what extent these residual symptoms could 
be attributed to malaria, to what extent to other 
infections suffered in the South Pacific area and 
to what extent to the physical and mental rigors 
endured it is difficult to say. Although some of 
the patients suffered from severe psychoneurosis 
and could not be expected to surrender their 
somatic complaints under symptomatic treat- 
ment, others, who seemed well adjusted, also 
complained of easy fatigability. In contrast there 
was a small minority of patients with a history 
of multiple attacks of malaria who showed no 
signs of either emotional or physical disability. 


REHABILITATION 


Shortly after the first two groups of patients 
with malaria had been admitted to the hospital, 
the need for a program of rehabilitation became 
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obvious. As has been mentioned, a majority of 
the patients had somatic complaints for which no 
definite organic cause could be found. In those 
who seemed well adjusted emotionally one could 
easily believe that the recurrent bouts of feeling 
“rough” for several days represented subclinical 
malarial attacks which never developed to the 
point of parasitemia or a paroxysm. In many, 
however, the complaints were persistent rather 
than intermittent and seemed to stem as much 
from factors such as exposure to severe combat 
and living conditions in the South Pacific area 
or previous personality problems as from recur- 
rent malaria. For some patients, malaria was 
the tangible crutch with which they hoped to 
avoid further military duty; others, with greater 
personal insecurity, went further in their specu- 
lation about the future and felt that malaria 
would interfere with their ever being useful citi- 
zens again, even in civilian life. Since treatment 
of such symptoms could scarcely succeed in the 
atmosphere of a customary hospital ward, two 
barracks originally planned for duty personnel 
were opened for the malarial patients. Here, 
under noncommissioned officers picked from 
their own number, they were organized in 
groups similar to the ones in which they had 
served when well. They stood reveille, inspec- 
tion and retreat, were given the same pass 
privileges as duty members of the hospital de- 
tachment and had graduated physical exercise. 
Immediately after their admission to the detach- 
ment of convalescent malarial patients, they were 
interviewed as to educational and occupational 
background, both civil and military, and assigned 
to duties in and about the hospital. Here they 
made a positive contribution to the running of 
the hospital. In addition to the jobs filled in 
their own organization, they worked as clerks, 
messengers, typists, dental and laboratory assis- 
tants, guards, repair men and ward men. Two 
men played in the hospital orchestra, 3 on the 
hospital baseball team, 1.became art editor of 
the hospital paper and 1 helped as an instructor 
in the occupational therapy department. 

The resumption of the semiduty status at use- 
ful and necessary work not only gradually devel- 
oped physical stamina but restored self confidence 
and contentment to a degree not possible 
as long as the men were kept in the usual status 
of patients. This restoration was particularly 
evident among the noncommissioned officers, for 
whom the return to semiduty permitted some 
resumption of the responsibility and authority 
which they had earned in service and which 
while patients they could not enjoy. The oppor- 
tunity to identify themselves with the functions 
of the hospital, not solely as patients but also as 


contributors to its efficiency, at the same time that 
they were being reassured that their disease was 
“burning itself out” helped prepare them for 
return to more active duty or civilian life. 


PROGNOSIS 


Of the greatest importance to both the Army 
and the individual patient is the question of 
prognosis. In table 6 and figure 5 are presented 
data which indicate a decreasing rate of relapse, 

In table 6 are compared the number of clini- 
cal attacks experienced by the group of 72 men 
during two continuous periods of four and one- 
half and five and one-half months in areas where 
malaria was not endemic. They were selected 
for this analysis because they had all left the 
area where the disease was endemic on the same 
day and were under observation here for the 
same period of time. Following the period of 
three or six months in the area in which they 


TABLE 6.—Comparison of Number of Attacks in Arcas 
Where Malaria Was Not Endemic Before and 
After Admission to Harmon General Hospital 








Time Total Attacks 
in Area In Area Where Malaria 


Where Was Not Endemic 
Malaria — 
Number Was Before Afte 
of Endemic, Admission Admission 
Group Patients Mo. (4% Mo.) (6% Mod 
ee a 59 6 161 84 
AERTS ROS org 13 3 32 17 
Ns 5 0xesbsheaes a< 72 193 101 
DEOAD Attack HOF MOM... co. cspcsccicovcccecce 2.68 1.40 
Probable error of Mean...........eeeeeeeees 0.105 0.075 
Difference between Me€aNS.............0ee0 128 + 0.129 
Mean attacks per man per year............. 6.99 3.03 





contracted malaria, they spent four and one-half 


months in a South Pacific area where it was 


not endemic. During this period there were, 
according to their own accounts, a total of 193 
clinical attacks, or an average af 2.7 attacks per 
man (6.99 per man per year). Following this 
they were observed for five and one-half months 
at Harmon General Hospital. During this 
period, one month longer than the previous one, 
they had a total of only 101 clinical attacks, or 
an average of 1.4 per man (3.03 per man per 
year). Thus the frequency of attacks decreased 
by approximately one half during this relatively 
short period of observation. 

In figure 5,-data are presented on the rate of 
relapse after the patients’ evacuation from the 
area where malaria was endemic in each of four 
convoys. From 74 to 119 men were available 
for analysis of recurrences during the first month 
following evacuation and from 54 to 80 men 
during the last month of observation. The period 
of direct observation at Harmon General Hos- 
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pital averaged five and three-tenths, five, three 
and one-half and one month for the four groups, 
respectively (table 2). The data for the previ- 
ous months were obtained from the soldiers’ own 
histories without supporting documents. It is 
seen that in each group a striking drop has 
taken place in the percentage of men having 
malarial attacks. These results confirm the clini- 
cal impression gained from observation of the 
general appearance of the men that the disease 
is dying out. 

The differences between the curves for the 


four groups (fig. 5) point to difficulties that- 


may arise in interpretation of the relative efficacy 
oi different modes of therapy in preventing 
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MONTHS 
AFTER EVACUATION FROM ENDEMIC AREA 


g. 5——Monthly incidence of relapses following evac- 
m from area where malaria was endemic. The 
bers of men available during each month for which 
rate of relapse was calculated were as follows: 


Months After Evacuation from Area Where 
Malaria Was Endemic 
— 











Group | _ —_ —, 
Arriving on 1 2 3 465 6 7 8 9 10 ll 12 
A 16...0000 ™ te 6. Fe Te OB a wn ks ee oe 
Sept. 20...... 119 119 118 117 117 113 111 106 91 80... .. 
DOC. 2.ccocces 104 104 104 104 104 102 102 102 98 89 81 69 
Feb. 15....... 8 8 8 85 8 8 85> 8 7% 7 77 55 
jalarial relapses. ° For example, in the sixth 


month following evacuation from the area where 
the disease was endemic, the percentages of men 
having relapses were 18, 34, 9 and 74, respec- 
tively, in the four groups. These variations may 
depend on differences in the nature or amount 
of the original infection or infections, the nature 
and amount of drugs used in treatment or on 
other factors in care. These considerations sug- 


gest that studies of the efficacy of different drugs 


in preventing recurrences can be carried out 
most profitably shortly after the evacuation from 
the zone where malaria is endemic of large 
groups of soldiers with similar histories of ex- 
posure, who are kept under the same controlled 
conditions of general care. 

Although only 19 per cent of 124 men for 
whom data are available for twelve months had 
an attack during the twelfth month after evacua- 
tion from the zone where the disease is endemic, 
few of them could be pronounced cured of their 
malaria. An analysis of the longest interval that 
had elapsed between known attacks during the 
twelve month period reveals that for 5 men 
(4 per cent) this maximum period without an 
attack was only one month, for 22 men (18 per 
cent) only two months and for 45 men (36 
per cent) only three months. In 4 men (3 per 
cent) attacks occurred after seven, eight or 
nine months of freedom from definite paroxysms. 
At the twelve month point there were only 9 men 
(7 per cent) who had been free of clinical 
attacks for six months or more. It must be 
emphasized, however, that these figures derived 
from a group of men evacuated primarily 
because of relapsing malaria cannot be used for 
prediction purposes on the original large group 
of soldiers infected overseas under similar con- 
ditions. 

SUMMARY AND CONCLUSIONS 


The clinical manifestations of 421 attacks of 
vivax malaria occurring in a group of 435 sol- 
diers evacuated from the South Pacific area have 
been studied. 


The essential clinical features of the disease 
observed were the pronounced tendency to re- 
lapse and the relative mildness of the acute 
attack. 

Quinacrine hydrochloride was found to be an 
effective agent for. prompt control of the clini- 
cal symptoms and for eradication of parasites 
from the blood. 

Although most of the soldiers in the study 
had been evacuated because of the recurrent 
nature of their disease, evidence is presented to 
indicate that the rate of relapse is decreasing as 
time goes on. 

A program of rehabilitation was instituted 
with great benefit to the development of physi- 
cal stamina and the restoration of self confidence. 
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The search for the ideal sulfonamide compound 
has directed our attention to sulfamethazine, the 
latest of the sulfonamide compounds. Sulfa- 
methazine (2-sulfanilamido-4, 6-dimethylpyrimi- 
dine) is the dimethyl homologue of sulfadiazine. 
The few reports now in the literature credit it 
with less toxicity than the sulfonamide drugs 
now in use. Rose, Martin and Bevan * compared 
the solubility of this compound and its acetyl 
derivative with that of sulfapyridine, sulfa- 
diazine and sulfathiazole. Sulfamethazine was 
found to be ten times more soluble in the free 
and five times more soluble in the acetylated 
form than sulfadiazine. Gilligan and Plummer * 
showed it to be the most soluble of all the sulfon- 
amide compounds in the varying range of urinary 
fu in both its free and its acetylated form. Clin- 
ical studies have been made by Macartney and 
his associates * and others * on the use of the drug 
in the treatment of pneumonia in adults and by 
Jennings and Patterson * on its use for children. 
These writers report that its therapeutic effects 
are as good as those of the other sulfonamide 
drugs and its toxic effects fewer. 

The following studies, made at Cook County 
Hospital during the season of 1943-1944, present 


From Cook County Hospital and Loyola University 
School of Medicine. 

1. Rose, F. L.; Martin, A. R., and Bevan, H. G. L.: 
Sulphamethazine (2-4'-Aminobenzenesulphonylamino-4: 
6-dimethylpyrimidine) : New Heterocyclic Derivative of 
Sulfanilamide, J. Pharmacol. & Exper. Therap. 77: 
127 (Feb.) 1943. 

2. Gilligan, D. R., and Plummer, N.: Comparative 
Solubilities of Sulfadiazine, Sulfamerazine and Sulfa- 
methazine and Their N, Acetyl Derivatives at Varying 
bu Levels, Proc. Soc. Exper. Biol. & Med. 58:14 (June) 
1943. 

3. Macartney, D. W.; Luxton, R. W.; Smith, G. A., 
and Ramsey, W. A.: Sulfamethazine in the Treatment 
of Lobar Pneumonia (Seventy-Two Cases), Lancet 1: 
639 (May 30) 1942. 

4. Peters, B. A., and Easby, M. L.: Pneumonia 
Treated with Sulfamethazine (Seventy-Seven Cases), 
Brit. M. J. 2:230 (Aug. 21) 1943. Pakenham-Walsh, 
R.: Pneumococcal Meningitis: Recovery with Sulfa- 
methazine, Lancet 1:649 (May 22) 1943. 

5. Jennings, P. A., and Patterson, W. H.: Sulfa- 
methazine: Clinical Trials in Children, Lancet 2:308 
. (Sept. 12) 1942. 


observations on the absorption, distribution and 
excretion of sulfamethazine in human _ beings. 
The fate of single doses of the drug varying in 
amount and administered by different routes 
was studied. 
SUBJECTS AND METHOD 


In the first part of the experiment patients with 
normal gastrointestinal, hepatic and renal function and 
without acute infectious diseases were selected as ex- 
perimental subjects. An intake of 3,000 cc. of fluid in 
twenty-four hours was encouraged. Records of intake 
and output were not kept routinely, but urinary specific 
gravity of 1.015 or below was used as the index of 
sufficient intake of fluid. 

Each patiént received a single dose of sulfamethazine 
differing either in amount or in method of administ:a- 
tion, or in both. Single oral doses of 4, 3 and 1 Gm. 
and intravenous doses of 5 and 3 Gm. were given. 
The latter were administered in a 5 per cent solution 
of the sodium salt in sterile distilled water. For sub- 
cutaneous administration 3 Gm. in 1,000 cc. of isotonic 
solution of sodium chloride, a 0.3 per cent solution, 
The drug was administered intramuscularly 
Speci- 


was used. 
in the same concentrations as intravenously. 
mens of blood and urine were collected at intervals of 
one-half, one and two hours for the first twelve hours 
and then daily until the drug was excreted. Values for 
free and total sulfamethazine were estimated for each 
specimen. Whole blood was used for the determina- 
tions of the blood level. 

In the second part of the experiment the effects on 
19 patients with pneumonia of continuous administra- 
tion of the drug were studied. Alkali therapy was not 
used. 

A. ABSORPTION AND EXCRETION OF 


SULFAMETHAZINE 


1. Results of Single Oral Doses (tables 1 to 3).— 
Analysis of the fate of a single 4 Gm. oral dose 
(table 1) shows rapid absorption. At one-half hour 
a value of 4 mg. of free and 6 mg. of total sulfameth- 
azine per hundred cubic centimeters of blood was 
reached. The maximum, of 10.2 mg. free and 11.3 mg. 
total, was attained in two hours. Over the next eight 
hours the concentration gradually receded, becoming 
5.1 mg. free and 5.2 mg. total at the twelve hour period 
and 2.75 mg. free and 3.5 mg. total at twenty-four 
hours. The percentage of acetylation varied between 
1.9 and 33.3 in the first twelve hours, 11.5 per cent 
being the average. Subsequent values remained within 
these limits. Urinary concentrations were much higher 
than those of the blood, and most of the drug was 
excreted in the first twenty-four hours. The pef- 
centage of acetylation varied between 18 and 668, 
the average in the first twelve hours being 45 per cent. 
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(Administration of the 3 Gm. oral dose (table 2) 


illustrated experimentally something frequently observed 


laste 1.—Absorption and Excretion of a Single 4 Gm. 


Per Cent Per Cent 
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2. Results of Single Intravenous Doses (tables 4 
and 5).—Within one-half hour after intravenous ad- 
ministration of 5 Gm. of sulfamethazine in 100 cc. ot 
distilled water (5 per cent solution) (table 4) the free 
Absorption and Excretion of a Single 5 Gm. 
Sulfamethasine 


TABLE 4. 
Intravenous Dose of Sodium 
(5% Solution) 





Hours 
After Blood Levels of Urine Levels of 
Adminis-——-_~—-—, Acetyl- ———-~—-——. Acetyl- 
Date tration Free Total ation Free Total ation 
12/1/43 Ig 4.0 6.0 33.3 14.4 35.0 58.9 
1 5.9 6.1 3.3 40.0 38.0 54.5 
2 10.2 11.3 9.7 129.0 174.0 25.9 
. 9.2 9.5 6.1 73.0 147.0 50.5 
6 6.9 8.2 15.0 33.0 46.4 28.8 
8 6.35 7.3 13.0 81.2 99.0 18.0 
10 5.9 6.5 9.2 95.0 222.0 57.2 
12 5.1 5.2 1.9 132.0 398.0 65.8 
12/2/43 24 2.75 3.5 21.4 106.3 247.2 57.0 
3/43 48 0.94 1.06 11.5 1.88 8.4 77.4 
12/4/43 72 0.0 0.0 0.0 2.72 5.88 8 
/43 90 0.0 0.0 0.0 0.0 8.52 100.0 


namely, unpredictable variations in individual 


In the patient represented in table 2 a value 


clinically, 
patients. 


TABLE 2.—Absorption and Excretion of a Single 3 Gm. 








Hours Per Cent Per Cent 
After Blood Levels of Urine Levels of 
Adminis-— a — Acetyl- -— “~ ~ Acetyl 
Date tration Free Total ation Free Tota! ation 
3/45 ly 7.3 1.4 8.0 13.2 59.4 
1 10.2 1.0 19.2 26.0 25.2 
2 12.2 13.9 10.3 18.4 44.0 
4 11.2 3.0 23.0 43.5 47.4 
6 11.5 26.1 24.0 45.0 46.7 
8 8.9 21.2 45.0 52.9 
10 8.6 16.8 29.2 42.5 
12 S.4 18.4 63.0 70.8 
7/43 24 1.95 19.0 44.0 56.8 
12/ 8/438 48 1.7 0 10.0 100.0 
12/ 9/43 72 0.34 3.384 13.28 71.1 
12/10/48 96 0 .U 0 








Hours Per Cent Per Cent 
After Blood Levels ot Urine Levels of 
Adminis-— wn — Acetyl- A Acetyi 
Date tration Free Total ation Free Total ation 
12/ 1/43 15 27.2 31.0 12.3 
l 23.1 29.0 20.3 14.5 15.5 6 
2 16.7 19.0 12.1 107.0 200.0 46.5 
4 20.8 22.7 8.4 62.0 91.0 31.9 
6 20.0 22.7 11.0 100.0 206.0 51.5 
8 20.4 23.1 11.7 104.0 115.0 9.6 
10 12.8 14.65 12.6 121.0 323.0 62.5 
12 10.8 11.1 2.7 120.0 323.0 2.8 
12/2/43 24 5.7 6.8 16.2 168.0 400.0 58.0 
12/3/43 $8 14 1.5 6.7 8.4 23.6 44 
12/4/43 72 0 0.42 100.0 U.44 3.8 13.7 
12/3/48 96 0 16.48 100.0 
drug level was 27.2 mg. and the total 31 mg. At the 


end of twelve hours 10.8 mg. free and 11.1 mg. total 
remained in the blood. The twenty-four hour levels 
were 5.7 mg. free and 6.8 mg. total. Table 5 shows 
TaBLe 5.—Absorption and Excretion of a Single 3 Gm 
Intravenous Dose of Sodium Sulfamethazine 


(3% Solution) 





that 
that 


is ordinarily considered a therapeutic level was 
attained in the surprising time of one-half hour—7.2 
mg. of free and 7.3 mg. of total sulfamethazine. At 
one and four hours the levels were 10.1 mg. and 10.3 
mg. free and 10.2 mg. and 11.2 mg. total respectively, 
with gradual recession as noted, only a trace remain- 
ing at the seventy-two hour period. The average per- 
centage of acetylation in the first twenty-four hours was 
18.6 in the blood and 46.3 in the urine. 

After the 1 Gm. oral dose (table 3) these values of 
acetylation were doubled, reaching an average of 35.5 
per cent in the blood and 82.4 per cent in the urine. 


TanLe 3.—Absorption and Excretion of a Stngle 1 Gm. 
Oral Dose of Sulfamethasine 








Hours Per Cent Per Cent 

After Blood Levels of Urine Levels of 
Adminis-———~——-_—, Acetyl. ——--*+————_ Acety!- 

Date tration Free Total ation Free ‘otal ation 

12/3/43 % 1.56 1.82 14.3 0.96 4.8 80.0 

1 2.02 3.1 34.8 1.04 10.64 90.2 

2 2.82 4.72 40.3 2.56 79.6 

4 2.88 5.86 50.9 0.96 82.9 

6 4.98 5.20 4.2 10.96 71.4 

8 3.28 3.86 15.0 9.20 81.8 

10 0.42 1.26 66.7 0.96 88.3 

12 0.62 1,18 47.5 3.7 94,9 

12/4/43 24 0 0 1.52 79.3 

12/5/48 48 oan tae 0 100.6 








The blood level showed a slower rise, to the peak 
level of 4.98 mg. free and 5.2 mg. total at six hours. 
There was a fairly rapid decline, with complete elimi- 
nation in twenty-four hours. 





Hours Per Cent Per Cent 
After Blood Leyels of Urine Levels of 
Adminis-———_~-—-, Acetyl- — “"— Acety! 
Date tration Free Total ation Free ‘otal ation 
12/ 6/43 ly 11.9 12.6 5.6 
1 10.0 10.9 8.3 32.8 40.0 13.0 
2 10.6 10.7 0.9 16.8 24.0 30.0 
ft 8.3 10.4 20.2 14.8 36.0 58.9 
6 9.3 10.0 7.0 17.6 38.8 
8 3.8 6.1 37.7 27.2 35.6 
10 6.1 7.15 14.7 24.0 26.8 
12 7.0 7.0 0 16.8 24.4 
12/ 7/43 24 3.9 4.0 2.5 38.8 70.8 
12/ 8/43 48 0.5 2.28 78.1 0.39 4.0 
12/ 9/43 72 0.08 0.56 85.7 5.12 20.6 75.1 
12/10/43 OH 0 0 ( 0 





parallel results. The percentage acetylation values in 
the blood and the urine were within the same range as 
those which have already been discussed. Higher con- 
centrations were noted at the six hour period than at the 
four hour period. This fact may possibly be due to 
loss of some of the drug in the preparation of the pro- 
tein-free filtrate. 

3. Results of Single Subcutaneous Infusions (table 6) 
—Three Gm. of sodium sulfamethazine was given in 
a 0.3 per cent solution of sodium chloride (table 6). 
Blood levels were determined at one-half hour inter- 
vals during the three hour period of infusion and at 
two hour intervals for a twelve hour period afterward 
In two hours the concentration of the drug in the 
blood was 6.1 mg. per hundred cubic centimeters free 
and 6.5 mg. total; it reached a peak in three and one- 
half hours of 11.2 mg. free and 11.4 mg. total and 
dropped to 4 mg. free and 4.3 mg. total at the twenty- 
four hour period. The percentage of acetylation was 
somewhat lower than after oral administration. The 
range varied from 1.7 per cent to 18.3 per cent, the 
average in the first six hours being 7.2 per cent and 
in the twenty-four hour period 9.3 per cent. The blood 
was free of the drug in seventy-two hours, but excre- 
tion continued through a one hundred and twenty hour 
period. 























TABLE 6.—Absorption and Excretion of a Single 3 Gm. 4. Results of Single Intramuscular Injection (table 7), 
Subcutaneous Injection of Sodium Sulfamethazine —Three grams of sodium sulfamethazine in a 5 per cent 
(0.3% Solution) ‘ 
S( 
Per Cont ape TABLE 7.—Absorption and Excretion of a Single 3 Gm, W 
uaa” tee ER Intramuscular Injection of Sodium Sulfamethazine 7.4 
Time, -——+~——~ Acetyl. ————+~———_,_ Acetyl- (5% Solution) wa 
Hours Free Total ation Free Total ation fal 
% 2.5 2.7 7.4 5 Se ee of 
1% 3.6 4.2 14.3 Per Cent Per Cent . 
‘ 6.1 6.5 6.1 11.2 64.3 Blood Levels of Urine Levels of — 
24 6.3 6.8 7.3 54.0 66.0 18.1 Time, ——~———,. Acaty -———___4»—————._ Acatyl- rot 
: 5.0 9.4 9.5 Hours Free Total ation Free Total ation 
3% 11.2 11.4 1.7 the 
4 11.2 11.5 2.6 39.0 84.0 53.5 1 1.0 1.6 4.0 8.0 17.2 53.4 ag 
6 10.8 11.9 9.1 102.0 109.0 6.4 1% 3.4 5.2 34.6 ‘ 
8 10.0 11.0 9.0 124.0 214.5 2.1 a = ~ a6 7 ! 
10 87 10.0 13.0 112.0 207.0 45.9 : os ae es oa = _ 
12 7.6 9.4 18.3 105.0 119.0 11.8 : + os " poy / ge 
‘ Ppa > > 6 3.4 5.8 41.3 41.0 156.0 73.7 
14 7.0 8.4 16.6 140.0 142.0 14.1 ~ a board i te 
24 4.0 4.3 7.0 78.0 158.0 50.6 8 2.0 4.7 57.4 56.0 . 80.3 
42 1.0 1.4 11.0 35.0 10 1.4 3.5 60.0 41.0 255.0 80.0 
72 0 0 2.0 13.4 12 1.2 3.4 65.0 26.5 200.0 86.7 " 
96 cb ee 0 76 24 0 0.4 100.0 8.4 248.0 96. I 
120 bh ie 0 10.8 48 0 0 0 
Paste 8—Effects of Continued Oral Administration of Sulfamethazine Dosage Schedule: 4 Gm. Initially and 
1 Gm. Every Four Hours 
SSeen ap egoeane Ses Se eT = — — oe a Snecma ane = ( 2 
Per Cent Per Cent Urine 1 
Blood Levels of Urine Leyels of - —— 
— “~ ———, Acetyl. —————~_——. Acetyl- Speci fie 
Date Free Total ation Free Total ation pu Gravity 
Case 1. J. C., hospital no. 45-34910, a white 7/29/43 Drug started 
man 60 yr. old: type III RML pneumonia; \% hr. 0 1,1 100.0 
total drug received 34 Gm.; afebrile course 1 hr. 4.4 4.9 10.0 0 0.7 100.0 8.0 1.02 
2 hr. 10.8 12.1 10.7 
7/30/43 16.4 18.3 11.4 32.0 216.0 85.2 8.0 1.015 
7/31/43 15.7 16.7 . Jae ome 6.0 
8/ 2/48 8.4 9.5 11.4 280.0 950.0 70.5 5.0 1.0: 
8/ 3/43 4.25 9.8 51.0 ms 
8/ 4/43 5.8 6.4 9.4 185.0 277.0 33.2 6.0 1.02 
8/ 6/48 0 0 meee 12.0 19.4 38.1 6.0 1.0) ’ 
Case 2. E. L., hospital no. 43-35519, a 49 7/31/43 Drug started 
year old white man; type VIII RLL pneu- 8/ 2/43 19.8 21.2 6.6 224.0 334.0 33.0 7.0 1.0 
monia; total drug received 55 Gm.; febrile 8/ 3/43 6.9 9.7 . ee Sa ake 8.0 1.007 Cc 
hr. 32 8/ 4/43 9.4 11.5 18.3 128.0 196.0 34.7 8.0 1.00 
8/ 5/43 5.3 7.6 32.6 73.0 94.2 22.5 5.0 1.009 
8/ 6/43 3.5 5.0 30.0 89.6 128.8 30.4 5.0 1.00 
8/ 9/43 Drug stopped | 
8/10/43 8.0 8.4 48 7.0 1,006 ' 
‘ ‘ 
Case 3. M. S., hospital no. 43-35690, a 26 8/ 2/48 Drug started 
year old colored woman with type VII 8/ 3/43 12.0 13.1 8.4 Cas 
LLL pneumonia; total drug received 22 8/ 4/43 14.9 18.5 19.5 424.0 464.0 8.6 5.0 1.015 
Gm.; febrile hr. 22 8/ 5/43 5.6 13.0 56.9 57.2 94.2 22.5 5.0 1.009 R] 
Drug stopped em 
Case 4. E. L., hospital no. 43-36285, a 50 8/ 5/43 Drug started 
year old man with type II RML pneu- 1 hr. 4 4.8 4.2 
monia admitted with delirium tremens; 2 br. 7.6 8.1 6.2 
total drug received 32 Gm.: febrile hr. 34 8/ 6/43 13.8 14.9 74 69.2 85.6 19.2 8.0 1,009 
8/ 9/43 9.8 11.4 Bee. - *) wade eoee 7.0 1,018 
8/10/43 11.65 12.0 a oS ae se 7.0 1,010 
Drug stopped 
Case 5. M. S., hospital no. 43-36472, a 32 8/ 6/43 Drug started P 
year old colored man with type I RLI 15 min. 4.2 5.1 16.6 1.2 2.8 57.1 4.0 1.015 
pneumonia; total drug received 26 Gm.: \% hr. 4.4 5.1 13.7 ¥ 
febrile hr. 33 1 hr. 5.0 6.2 17.4 47.2 54.0 12.6 4.0 1.011 
8/ 7/43 3.0 9.9 69.7 63.2 74.2 14.8 
8/ 9/43 9.4 18.4 48.9 
8/10/43 8.2 12.35 33.6 Case 
Drug stopped a 
Case 6. A. R., hospital no. 43-35703, a 28 8/ 2/43 Drug started ¥ 
year old colored man with Staphylococcus 8/ 4/43 12.2 9.4 58.5 86.0 214.0 0.8 5.0 1.010 . 
aureus RLL pneumonia; total drug re- 8/ 5/43 8.9 20.4 56.4 
ceived 26 Gm.; febrile hr. 36 8/ 6/43 5.1 16.3 68.7 74.8 101.2 26.1 
Drug stopped 
Case 7. C. L., hospital no. 44-3889, a 26 year 1/27/44 6.68 13.7 51,2 6.0 1.016 = 
oki colored woman with type I RML and 1/28/44 2.7 7.1 ere saaea 5.0 1.013 
RLL pneumonia; total drug received 54 1/31/44 3.2 8.5 BM 2 ic, desie-,y; meine 6.0 1.010 met! 
Gm.; febrile hr. 72 : 
ing 
Case 8. P. B., hospital no. 44-4275, a 44 year 1/31/44 Drug started and 
old colored man with type V RUL and 2/ 1/44 11.4 22.1 48.4 Maby granular casts 4.5 1.017 ae al 
RML pneumonia complicated by toxic 2/ 3/44 8.4 17.4 51.7 Occasional cast 4.5 1.016 as t 
hepatitis, nephritis and pericarditis; icteric 2/ 5/44 7.2 10.3 30.1 Occasional cast 5.0 1.016 grou 
index 37; total drug received 70 Gm. 2/ 7/44 3.7 7.5 50.7 Occasional cast 4.5 1,008 ; 
2/ 8/44 3.2 8.5 62.4 Occasional cast 5.0 1.020 eighi 
2/11/44 2.97 4.3 - | Mees oe ey Cera rr 5.0 1,016 drug 
Drug stopped : 
2/15/44 0 1.6 a... vapwagaesanesnatacnets 5.5 1.013 grou 
the s 
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solution of sodium chloride was given intramuscularly. 
Within two hours the blood contained 5.4 mg. free and 
7.4 mg. total drug per hundred cubic centimeters. This 
was the peak level, following which there was a rapid 
fall, with complete excretion of the drug by the end 
of twenty-four hours. This was a much lower con- 
centration than that following administration by other 
routes. Acetylation closely paralleled that following 
the single 3 Gm. oral dose, 28 per cent being the aver- 
age in the first six hours and 47 per cent the average 
in twenty-four hours; the range was 4 to 100 per cent. 
5. Results of Multiple Doses (tables 8-10).—Nine- 
n patients with pneumonia were treated with sulfa- 
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morning dose. The specimens from patients on the 
six hour schedule were obtained three to four hours 
after, the last morning dose. At times variations in 
blood level occurred in patients in the same groups 
and in the same patient on different days. In general, 
a higher concentration was maintained during the first 
few days, and this was followed by a drop to a level 
which remained constant as long as the drug continued 
to be administered. 


The fall in blood. level noted in patients with 
pneumonia may have been due to fluid balance ; 
however, as this factor was kept fairly constant, 








te 
T \BLE affects of Continued Oral Administration of Sulfamethagine Dosage Schedule: 3 Gm. Initially and 
1 Gm. Every Six Hours 
Per Cent Per Cent Urine 
Blood Levels of Urine Levels of Pee CL 
— ———, Acetyl- —-——_—*_--—_—_, Acetyl- Specific 
Date Free Total ation Free Total ation pu Gravity 
Case 9. M. T., hospital no. 43-44055, a 2 9/27/43 Drug started 
ear old colored woman with atypical M% br. 1.85 1.85 0 
neumonia in LLL; total drug received 1 hr. 10.75 10.8 4.6 
» Gm.; febrile hr. 47 2 hr. 13.5 14.8 8.8 33.8 54.4 28.7 
3 hr. 15.4 16.6 7.2 22.4 24.8 9.7 
Shr. 14.2 16.3 17.2 69.2 95.6 27.6 
7 hr. 15.0 17.2 12.8 150.0 276.8 45.9 
9/28/43 14.4 17.0 15.3 
9/29/43 15.5 17.0 8.8 454.0 512.4 11.4 4.0 1.011 
9/30/43 14.6 17.9 18.4 146.0 240.0 39.3 5.0 1.011 
10/ 1/43 7.7 12.1 36.4 200.0 329.0 39.2 4.0 1.010 
10/ 4/48 1.9% 2.48 22.6 16.8 * 28.8 41.7 5.0 1.011 
10/ 6/43 0 0 aece 0 0 apce 7.0 1.010 
C: xe 10. M. 8., a 26 year old white woman 9/19/43 Drug started 
ith LLL pneumonia: total drug received 9/20/48 3.0 5.4 Oe. oxen jain pone 5.0 1.014 
’ Gm.: febrile hr. 56 9/21/43 1.54 3.96 61.1 soak Sued Nea 8.0 1,010 
9/22/43 1.7 4.1 58.5 ee» eae a oe 8.0 1.006 
9/23/43 Drug stopped 
Cece 11. R. J., hospital no. 43-47247, a 60 10/18/43 Drug started 
ar old white woman with RML pneu- 10/19/43 8.7 11.1 21.6 dee A’. oe omen 5.0 1.013 
onia; patient had a toxic thyroid; auric- 10/20/43 9.8 10.8 9.3 -ikben aah dine 5.3 1.009 
ar flutter occurred during the course of 10/21/43 10.2 13.0 21.5 
fection and subsided spontaneously; 10/22/43 7.9 9.2 14.1 ous 2S cane 6.0 1.010 
ital drug received 18 Gm.; febrile hr. 24; 10/23/48 Drug stopped 
MR, plus 43 10/25/43 0 1.55 100.0 aN oe neues onke 4.0 1,009 
Case 12. W. G., hospital no. 43-42749, a 54 9/18/43 Drug started 
‘ar old colored man with type VII RUL, 15 min. 3.14 3.2 1.9 
kML and RLL pneumonia and bacter- % hr. 3.22 3.42 5.8 8.72 10.64 18.0 5.0 1.026 
emia: total drug received 26 Gm.; febrile 45 min. 3.66 4.38 16.4 
hr. 38 Ihr. 4.36 4.4 11.7 
2 hr. 4.68 5.06 7.5 
3 hr. 4.84 5.40 10.4 
4 hr. 7.0 8.8 20.5 
5 hr. 7.2 9.1 20.9 
6 br. 7.5 9.1 17.6 
7 hr. 6.4 8.1 21.0 
9/20/48 6.5 13.4 61.5 105.2 116.6 9.8 5.0 1.019 
9/21/43 14.1 17.0 17.1 132.4 295.2 68.8 6.5 1.010 
9/22/43 3.1 9.5 14.7 77.2 106.0 27.2 4.5 1.011 
9/23/43 7.8 8.7 10.3 78.4 100.4 21.9 6.0 1,013 
9/24/43 6.7 10.0 49.0 
Drug one 
9/27/48 0.4 9 55.6 3.2 9.6 66.7 5.0 1.012 
Case 13. H. D., hospital no. 44-6836, a 31 2/16/44 Drug started 
year old Indian with type VII RUL, RML 2/18/44 2.0 5.2 ’ 
and RLL pneumonia and bacteremia: 2/19/44 0 1.3 
total drug receiyed 22 Gm. orally and 200,000 units type VII serum; urticaria reaction 
3 Gm. intravenously; seven febrile days 2/20/44 Blood culture positive; 3 Gm. intravenously 
2/21/44 4.9 5.7 SE Saal Sa Sean 4.5 1,005 
2/22/44 1.1 3.0 eee... saute) o-oo 5.0 1,009 
2/23/44 1.9 4.0 WS. Gotdcem a oS Behe 6.0 1.009 
2/25/44 0 2.9 PO ee eget 5.0 1.009 





methazine for different periods of time and on the follow- 
ing schedules of dosage: group 1, 4 Gm. as the initial dose 
and 1 Gm, every four hours (table 8); group 2, 3 Gm. 
as the initial dose and 1 Gm. every six hours (table 9) ; 
group 3, 3 Gm. as the initial dose and 1 Gm. every 
eight hours (table 10). The concentrations of the 
drug in the blood and in the urine of patients in each 
group were estimated daily. The time of collection of 
the specimens of blood and urine could not be kept con- 
stant. With the four and eight hour schedules the speci- 
mens were collected one to two hours after the last 


it seems most plausible that a fall in blood level 
occurred with lessening of the infection, as was 
indicated by the concomitant improvement of 
the patients. Is fever a possible factor in in- 
creasing absorption of the drug? It is known 
from laboratory experiments that the speed of 
any chemical reaction is increased with heat. 
Weight and sex are factors which may modify 
the action of drugs. No difference was noted 
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between men and women in this short series. product. In this study two different shipments ] pat 
Records of weight were not kept, but our im- of sulfamethazine were used, one in 1943 and J eg 
pression is that it is a negligible consideration. the other in 1944. This fact is mentioned because } pl! 
A definite influence in the absorption and of the marked difference in average concentra- J 0! 
excretion of the drug is the state of the kidneys tions in the blood obtained with the two lots. | 
(table 11). Our patients with toxic nephritis, The average level of free drug obtained in 1943 J} bot 
as shown by an elevated level of nonprotein from patients on the four, six and eight hour ] are 
nitrogen and at times of creatinine, absorbed the schedules was 12.8, 9.1 and 8.4 mg. respectively J cen 
drug as readily as the others but showed a_ per hundred cubic centimeters of blood. The the 
higher percentage of acetylation. The level of level obtained in 1944 was 5, 4.5 and 4.1 mg. sul 
the conjugated drug varied from 21.3 to 64.1 Thus the values for 1944 were one-half to one- J ©! 
per cent, with an average of 50 per cent, in third lower than those for 1943. The reasons J uri 
these patients. for this are not apparent. From a clinical stand- 
TasLe 10.—Effects of Continued Oral Administration of Sulfamethazine Dosage Schedule: 3 Gm. Initially and 
1 Gm. Every Eight Hours 
Per Cent Per Cent Urine ‘ 
Blood Levels of Urine Levels of -- “~ ~ Ca 
A ~ Acetyl- -— A~A——--—, Acetyl- Specific ave! 
Date Free Total ation Free Total ation pu Gravity 
Case 14. C. M., hospital no. 43-44445, a 40 9/30/43 Drug started : 
year old white woman with LLL pneu \% hr. 8.5 8.7 2.3 
monia of undetermined cause; total drug ] hr. 9.2 9.8 6.1 13.2 18.4 28.3 
received 21 Gm.; febrile 4% days 3 br. 11.9 15.2 21.7 30.0 35.6 15.7 
5 hr. 15.6 17.2 9.3 34.0 48.4 29.8 
7 hr. 15.5 18.2 14.8 54.8 94.0 41.7 
9 hr. 17.0 18.6 8.6 38.8 52.4 26.0 
10/ 1/43 12.1 15.0 19.3 151.2 284.0 46.8 8.0 1.0] 
10/ 4/43 10.3 12.4 16.9 194.0 216.4 10.4 5.0 1.01 oe 
10/ 5/43 9.3 10.9 14.7 206.0 362.0 43.1 5.0 ) 
Drug stopped 
Case 15. E. K., hospital no. 44-4561, a 62 1/31/44 Drug started 7 
year old colored man with type III RLI 2/ 3/44 10.1 19.2 47.4 4.5 1.0: 7 
pneumonia; total drug received 20 Gm.: 2/ 5/44 4.2 11.7 64.1 4.5 1.0: — 
febrile hr. 72; NPN 85; creatinine 2.7; WBC 2/ 6/44 Drug stopped 
on admission 2,100 with 71% polymorpho- 2/ 7/44 0.6 28 78 8.0 1.01 
nuclear neutrophils, rose to 8,300 on 
therapy 
Case 16. L. B., hospital no. 44-4138, a 30 1/28/43 Drug started 
year old colored man with type VIII 1/31/43 2.5 6.0 58.3 Sea we 5.0 1.01 
RLL pneumonia; total drug received 11 »/ 1/43 3.4 4.6 26.1 : ‘ 4.5 1.0] ° 
Gm.; 4 febrile days 2/ 3/48 2.3 3.7 37.8 — 8.0 1.01 
Drug stopped 
Case 17. ©. A., hospital no. 44-4351, a 4 1/30/44 Drug started, 3 Gm. intravenously 
year old colored man with type III RUI 2/ 1/44 3.0 6.9 56.5 3 5.0 1.005 - 
and RML pneumonia; total] drug received 2/ 3/44 2.5 3.2 21.9 a3 : ia 4.5 1 .00¢ 
13 Gm. orally and 3 Gm. intravenously: 2/ 4/44 Drug stopped 
febrile hr. 57 2/ 5/44 0 0.6 100.0 level 
Case 18. L. G., hospital no. 44-4991, a 5 2/ 3/44 Drug started sp 
year old colored man with type VIII RLL 2/ 7/44 3.3 4.6 aver 
and LLL pneumonia; total drug received 2/ 8/44 9.2 10.1 n tt 
41 Gm. orally and 6 Gm. intravenously; 2/11/44 4.4 6.6 5.5 1,013 ‘ 
8 febrile days 2/14/44 4.7 5.5 65 1.014 repo 
2/15/44 5.3 5.6 5.4 6.0 1.019 nucl 
Drug stopped 
takel 
Case 19. H. L., hospital no. 44-5048, a 40 2/ 3/44 Drug started > 
year old colored man with RLL pneu- 2/ 7/44 4.8 4.3 0 or 4.5 1.020 ra 
monia of undetermined cause; NPN 46; 2/ 8/44 5.8 6.4 | 5.0 1,019 CONC 
total drug received 31 Gm.; febrile hr. 98 2/10/44 Drug stopped 
2/11/44 2.97 3.0 [2 = s- «wwe 5.0 1.019 per 
In a 
e . + . aa *,* . . gasti 
TaBLe 11.—Absorption in Toxic Nephritis point the results in 1944 were as good as those } perc 
= == in 1943. The patients treated in 1944 had in- } or I 
: : Blood Levels Per Cent fections that were in some respects more severe, 3. 
Nonprotein ——_—_—ixr~- ——~ oO ; " : § ther 
Nitrogen Creatinine Free Totals Acetylation | which would indicate even better results. piers 
. . . . tion 
67 2.2 3.2 7.0 54.3 In the light of increasing experience the * 
9 915 . . . . da 
- ay = oy necessity of daily determinations of blood levels ] 
8.4 17.4 51.6 ~lini ; j : 
- a9 os ie yy of clinical patients may be reasonably questioned. ~ 
: as 4 ~ = We regard 7 to 10 mg. per hundred cubic centi- 9 ang , 
55 15 0.8 22.9 50.3 meters of blood as a therapeutic level, but we | —— 
6 15. 45.5 . P «ian 
know that many infections respond clinically on . 6. 
. rvs) 
lower levels and that many fail to respond to § ; |: 
Another factor, which may not ordinarily have consistently high levels. It would seem sufficient 9 ang | 
to be considered, is the lack of a standardized to limit calculations of drug levels to those § 1943. 
> 
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patients who do not make a response in forty- 
eight to seventy-two hours—those with com- 
plicating diseases which may hinder good absorp- 
tion and those with overwhelming infections. 
Percentage acetylation varied so greatly in 
both the blood and the urine that average values 
are of little significance. In general the per- 
centage was much higher in the urine than in 
the blood. At no time were any crystals of 
sulfamethazine noted. in the urine. Because 
of shortage of personnel the twenty-four hour 
urines could not be collected and the percentage 
total daily excretion calculated. 


B. DISTRIBUTION OF SULFAMETHAZINE IN 
VARIOUS BODY FLUIDS (TABLES 
12 AND 13) 
. Cerebrospinal Fluid (table 12).—Sulfamethazine is 
readily absorbed in the cerebrospinal fluid, reaching an 
average concentration of 42.4 per cent of the blood 








BLE 12.—Sulfamethazine Concentration in Various 
Body Fluids 
Per Cent Per Cent 
Blood of Spinal Fluid of Per Cent 
aa am heey. = ations —~ Acety)- of 
Free Total ation Free Total ation Blood 
0 11.9 64.7 5.9 7.8 23.1 196.6 
ken 3 hr. after 3 Gm. intravenously 
4.0 4.0 0 1.6 2.0 20.0 40 
5.0 17.0 22.9 4.0 5.5 27.3 a0 
wy 5.9 54.2 0.7 0.7 0 26 
2.8 6.6 57.6 1.5 2.1 28.6 58.5 
5.3 10.5 49.5 
Blood Gastric Juice 
9.4 1.3 1.6 18.8 18 
) 3.7 0 7.6 100.0 
8.0 9.2 4.4 5.6 21.4 55 
Blood Pleural Fluid 
9.4 22.3 5.2 12.0 56.7 71 
9.8 13.4 26.9 





el, with a range between 26 and 53.5 per cent. For 
patient, for whom figures were not included in the 
verage, a concentration in the spinal fluid twice that 
in the blood was obtained. This phenomenon has been 
reported by others.2 The percentage of acetylation was 
much less in the spinal fluid, about half that in blood 
taken at the same time. 

2. Gastric Juice (table 12)—In 2 patients there was 
concentration in the gastric juice equal to 18 and 55 
per cent respectively of the concentration in the blood. 
In a third patient no free drug was absorbed into the 
gastric secretion and the total value was 7.6 mg. The 
percentage of acetylation varied and was either higher 
or lower than that of the blood. 

3. Pleural Fluid (table 12).—For only 1 patient was 
there an opportunity to determine the ratio of absorp- 
tion into the pleural fluid to absorption into the blood, 
and this was 71 per cent. 

4. Fractionated Blood Levels (table 13).—Simulta- 
neous concentrations were done on whole blood, plasma 
and erythrocytes of 8 patients who were receiving mul- 


6. Lehr, E., and Antopol, W.: Typical Urinary 
Crystals of Three Sulfanilamide Derivatives Produced 
in vitro, Science 94:282 (Sept. 19) 1941. Sulfonamides 
and the Renal Tract, editorial, Lancet 1:651 (May 22) 
1943, 
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tiple doses. The concentration in the plasma was much 
higher than in the whole blood. The concentration in 
the red blood cells was much lower than that re- 
ported for sulfamerazine and sulfadiazine, varying from 
0 to 1.5 mg. per hundred cubic centimeters. 


TABLE 13.—Fractionated Blood Levels 








Whole Blood ~ Plasma Red Blood Cells 
a “~- ——. ae —-A-—— eo a ~ sie, 
Per Per Per 
Cent Cent Cent Vol. 
Acetyl- Acetyl- Acetyl- per 
Free Total ation Free Total ation Free Total ation Cent 
8.4 9.5 11.6 21.2 23.1 8.2 0 <aeh ro 38.7 
4.8 9.8 651.0 8.0 15.0 46.7 05 1.65 69.7 43.6 
19.8 21.2 6.6 23.2 25.0 7.2 Trace 
6.9 9.7 28.9 9.75 13.5 27.8 0.5 1.25 60.0 
12.0 13.1 84 14.1 17.1 17.5 0 0 
10.3 124 169 1833 158 1.8 1.5 1.96 23.5 
155 17.0 88 216 U6 12.2 0 0 
7.8 8.7 103 105 10.7 19 0.5 0.76 34.2 








COMMENT 


Comparing these results with the studies of 
Murphy and co-workers’ and with our own 
observations on sulfamerazine,* we observed that 
sulfamethazine is absorbed from the gastrointes- 
tinal tract more rapidly than sulfamerazine and 
just as completely. Adequate concentrations in 
the blood are maintained with the same schedules 
of dosage as for sulfamerazine. 

The parenteral routes of administration gave 
expected results: Intravenous injection produced 
immediate high concentrations ; subcutaneous in- 
jection induced a blood level in three hours equal 
to that obtained in one hour by oral ingestion. 
Administration by the intramuscular route re- 
sulted in rapid but less complete absorption. 
Regardless of the type of parenteral administra- 
tion, after the three hour period the decreases 
in concentration of sulfamethazine in the blood 
ran parallel (chart). 
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*— Hours 

Absorption of sulfamethazine following a single 3 
Gm. dose (oral administration, solid line; intramuscu- 
lar [5 per cent solution], dash line; subcutaneous [0.3 
per cent solution], dotted line; intramuscular [5 per 
cent solution], dot and dash line). 


7. Murphy, F. D.; Clark, J. K., and Flippin, H. F.: 
Studies on 2-Sulfanilamide-4-Methylpyrimidine (Sulfa- 
merazine, Sulfamethyldiazine) in Man: Absorption, 
Distribution and Excretion, Am. J. M. Sc. 205:717 
(May) 1943. 

8. Volini, I. F.; Engbring, G. M., and Schorsch, 
H. A.: Sulfamerazine: Studies on Absorption, Dis- 
tribution; Excretion and Toxicity with Clinical Appli- 
cations, Proc. Chicago Soc. Int. Med., Nov. 22, 1943. 
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Sulfamethazine penetrates as readily into body 
fluids as do sulfamerazine and sulfadiazine. The 
rate of excretion of sulfamethazine is about the 
same as that of sulfadiazine and somewhat more 
rapid than that of sulfamerazine. It is at its 
maximum in the first twenty-four hours. 

The percentage of acetylation ‘in the blood 
varies; average values are slightly higher than 
those observed for sulfamerazine. The per- 
centage of conjugation in the urine is much 
higher than that in the blood, as is generally 
observed for all the sulfonamide compounds. 

There were no unfavorable reactions to the 
drug in this series. No crystalluria was observed. 
The complete lack of urinary complications is 
explained by the greater degree of solubility of 
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sulfamethazine in its free and acetylated forms 
in the entire range of urinary px. 


SUMMARY 


The absorption, distribution and excretion of 
sulfamethazine were studied after single doses 
were adminisiered to patients with noninfectious 
diseases and muiitple doses to patients with 
pneumonia. 

Like sulfamerazine, sulfamethazine is effective 
in smaller and fewer doses than sulfadiazine. 
It is more readily absorbed and maintains levels 
equal to those of sulfamerazine. 

No unfavorable reactions to the drug occurred. 

30 North Michigan Boulevard. 

4753 Broadway. 

6005 Irving Park Road. 
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cclusion of the hepatic veins apparently may 


be caused by disease of the veins themselves or 
may occur secondarily to inflammatory, cirrhotic 
or neoplastic changes in the liver, thrombosis in 
the neighboring vena cava, polycythemia vera 
or debilitating disease in which the circulation is 
slowed. The obstruction is usually due to throm- 
bo-is, but some investigators have expressed the 
vie v that it is developmental. 

icclusion of the hepatic veins leads to con- 
ge tion and atrophy of the liver. Usually the 
re. ion of congestion is not large enough to pro- 
due recognizable symptoms. If symptoms do 
ar’-e they usually are masked by the more pro- 
fo. id changes of the primary disease. Rarely, 
the process is sufficiently disturbing and encom- 
ing to produce portal hypertension and even 
itic failure. The syndrome may develop 
slo-ly or rapidly. The outstanding clinical fea- 
s are pain in the upper part of the abdomen 
the back, an enlarged tender liver with latent 
or :nild jaundice, an enlarged spleen, well devel- 
opel collateral circulation and ascites (portal 
hypertension). The disturbance of hepatic func- 
tion is marked. Thrombosis of the hepatic veins 
ma\ be followed by thrombosis of the portal and 
mesenteric veins and infarction of the bowel. 
Hepatic coma, rupture of esophageal varices, 
carcinoma or intercurrent infection is the im- 
mediate cause of death. 

Occlusion of the hepatic veins is also known 
as endophlebitis obliterans hepatica and Chiari’s 
disease. Budd? is credited with reporting the 
first case of primary obstruction of the hepatic 
veins. In 1899, Chiari? collected 7 cases from 
the literature and added 3 of his own in which the 
occlusion was thought to be due primarily to 


* Major Kelsey was formerly a Fellow in Medicine 
of the Mayo Foundation. 

t Division of Medicine, Mayo Clinic. 

1. Budd, G.: Diseases of the Liver, ed. 3, Phila- 
delphia, Blanchard & Lea, 1857, p. 195. 

2. Chiari, H.: Ueber die selbstandige Phlebitis 
obliterans der Haupstamme der Venae hepaticae als 
Todesursache, Beitr. z. path. Anat. u. z. allg. Path. 
26:1-18, 1899. 
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inflammation of the wall of the vein itself. He 
established primary occlusion of the hepatic veins 
as a disease entity. The diagnosis is usually 
made at necropsy. Baehr and Klemperer * have 
stated that Oppenheimer made the diagnosis in a 
case reported by them and that the diagnosis was 
confirmed at necropsy. East* made a clinical 
diagnosis, but it was not confirmed by explora- 
tion or by necropsy. A review of the case 
records herein given and of the cases reported 
by other authors leads us to believe that the 
diagnosis should at least be suspected in a greater 
number of cases than in the past. 


INCIDENCE 

Occlusion of the hepatic veins apparently is 
rare. According to Kahn and Spring ° only about 
60 cases in which the occlusion was the major 
cause of the patient’s illness were reported in 
the literature prior to 1940. The condition has 
been rare at the Mayo Clinic. Review of the 
records of all cases in which necropsy was done 
at the clinic from 1910 to 1939 inclusive has dis- 
closed 20 cases of occlusion of the hepatic veins. 
In 16 cases the occlusion was an incidental find- 
ing at necropsy and had not produced any recog- 
nizable symptoms. In the remaining 4 cases it 
had caused symptoms, and in 3 of these it had 
unquestionably contributed to or been the chief 
cause of death. In all 20 cases the occlusion 
was due to thrombosis. 


CAUSATION 


Occlusion of the hepatic veins may be primary 
or secondary to disease in other parts of the body. 
Primary occlusion is rare, but explanations for 


3. Baehr, G., and Klemperer, P.: Thrombosis of 
the Portal and of the Hepatic Veins, M. Clin. North 
America 14:391-410 (Sept.) 1930. 

4. East, T.: Chiari’s Disease, with Hypertrophic 
Osteoarthropathy and Familial Lipomatosis, Proc. Roy. 
Soc. Med. 26:272 (Nov.) 1932. 

5. Kahn, S., and Spring, M.: Thrombosis of the 
Hepatic Veins—Chiari’s Syndrome: Report of a Case 
with Biopsy and Venous Pressure Determination, Ann. 
Int. Med. 14:1075-1083 (Dec.) 1940. 


175 








176 


its occurrence are multiple. These have been 
summarized by Thompson and Turnbull*® and 
more recently by Hutchison and Simpson." Chiari 
advanced the hypothesis that the occlusion is due 
to a primary inflammation of the vein with or 
without thrombosis. He thought that the process 
is syphilitic, but present day evidence does not 
support this view. A_ secondary hypothesis, 
namely, that the occlusion is due to primary 
thrombosis and that the inflammatory changes 
in the wall are secondary, has been supported by 
Thompson and Turnbull. The retardation of, 
or even the reversal of, the flow of blood at the 
diaphragmatic opening of the inferior vena cava 
caused by increase of pressure in the thorax or 
occurrence of eddies in the ostiums of hepatic 
veins where the blood streams of the hepatic 
veins and of the inferior vena cava converge have 
heen cited as possible explanations of develop- 
ment of thrombosis in this area. A third, the 
mechanical, hypothesis was advanced by Kretz,* 
who expressed the view that the liver is to some 
extent suspended by the hepatic veins, that stress 
on the veins results in mechanical damage and 
that the resulting scar tissue occludes the osti- 
ums of the veins. A fourth, the congenital, 
hypothesis was first advanced by Rosenblatt,® 
in 1867. He suggested that the fibrosis of fetal 
interstitial hepatitis prevents union between the 
hepatic veins and the inferior vena cava or oc- 
cludes the hepatic veins by pressure. It has also 
been suggested that stricture at the point of junc- 
tion of the hepatic veins and the inferior vena 
cava might be developmental. Moor *® in 1902 
suggested that the tendency to obliterative proc- 
esses in this region seen in the obliteration of 
the ductus venosus might remain latent but might 
subsequently be reactivated by some irritant and 
involve the hepatic veins. Hutchison and Simp- 
son in 1930 pointed out another possible develop- 
mental hypothesis, namely, that the intrauterine 
process of obliterating many of the venae reve- 
hentes might progress too far. The choice of 
any one cause seems to have little practical in- 


6. Thompson, T., and Turnbull, H. M.: Primary 
Occlusion of the Ostia of the Hepatic Veins, Quart. J. 
Med. 5:277-296 (Jan.) 1912. 

7. Hutchison, R., and Simpson, S. L.: Occlusion 
of the Hepatic Veins with Cirrhosis of the Liver, Arch. 
Dis. Childhood 5:167-186 (June) 1930. 

8. Kretz, R.: Pathologie der Leber, Ergebn. d. allg. 
Path. u. path. Anat. 8:498, 1902. 

9. Rosenblatt, O. G.: Ueber einen Fall von ab- 
normen Verlauf der Lebervenen in Verbindung mit 
Cirrhose und Carcinom der Leber und consecutiver 
carcinomatoser Infiltration des Peritoneums, Jahresb. ii. 
d. Leistung. d. ges. Med. 1:226-227, 1867. 

10. Moore, F. C.: Primary Obliterative Inflamma- 
tion of the Main Trunks of the Hepatic Veins, M. Chron. 
3:240-251, 1902. 
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terest, as a preventive approach seems out of 
the question at this time. 

Occlusion of the hepatic veins is more often 
due to thrombosis secondary to disease elsewhere 
than to primary disease of the veins themselves. 
The cause of secondary occlusion of the hepatic 
veins is usually found in the liver, but the occlu- 
sion may be attributable to extrahepatic condi- 
tions. The most frequent intrahepatic causes are 
inflammatory, neoplastic and cirrhotic processes. 
These processes predispose to thrombosis by in- 
jury of the intima of the vein or by slowing of 
the circulation through pressure on and narrow- 
ing of the lumen of the vein. Gummas and hyda- 
tid cysts are less frequent causes of thrombosis 
of the hepatic veins.'’ Among the extrahepatic 
causes of secondary thrombosis of the hepatic 
veins may be mentioned: (1) trauma’; (2) 
perihepatitis **; (3) scars*'; (4) thrombosis of 
the inferior vena cava, especially malignant 
thrombosis **; (5) constrictive pericarditis 
(6) diseases which cause multiple thrombosis, 
such as polycythemia vera‘? and thrombophle- 
bitis migrans,’ and (7) entrance of malignant or 
infectious particles into the hepatic veins, owing 
to reversal of the flow of blood during coughing 
or straining in carcinoma of the thyroid gland 
or abscess of the brain or of a lung.” 


PATHOLOGIC ANATOMY 


Thrombosis of the hepatic veins may involve 
all or any of them and may even extend into 
the vena cava. The thrombi often indicate the 
factors producing them; thus, they may be puru- 
lent or contain malignant tissue. Depending on 
the duration of life after thrombosis occurs, the 
clots may undergo organization and canalization. 
When repeated thrombosis occurs, thrombi are 
usually superimposed on one another. The wall 
of the vessel reacts by marked fibrous thickening, 
especially the intima. A variable but usually small 


11. Rolleston, H., and McNee, J. W.: Diseases « 
the Liver, Gallbladder and Bile Ducts, ed. 3, London, 
The Macmillan Company, 1929. 

12. Hess, A. F.: Fatal Obliterating Endophlebitis 
of the Hepatic Veins, Am. J. M. Sc. 130:986-1001 
(Dec.) 1905. 

13. Altschule, M. D., and White, G.: 
drome in a Patient with Polycythemia Vera, 
England J. Med. 220:1030-1033 (June 22) 1939. 

14. Hallock, P.; Watson, C. J., and Berman, L.: 
Primary Tumor of Inferior Vena Cava with Clinical 
Features Suggestive of Chiari’s Disease, Arch. Int. 
Med. 66:50-61 (July) 1940. 

15. (a) Altschule and White.15 (b) Norman, I. L., 
and Allen, E. V.: The Vascular Complications ot 
Polycythemia, Am. Heart J. 18:257-274 (March) 1937. 
(c) Sohval, A. R.: Hepatic Complications in Poly- 
cythemia Vera, with Particular Reference to Throm- 
bosis of the Hepatic and Portal Veins and Hepatic 
Cirrhosis, Arch. Int. Med. 62:925-945 (Dec.) 1938. 
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number of inflammatory cells are scattered 
through the wall, which contracts and further 
causes stenosis of the lumen. Possibly such a 
final stage may produce the picture which Chiari 
and others called endophlebitis obliterans hepa- 
tica. Occasionally the hepatic veins are only 
cords of fibrous tissue.*® In 1 case the lumen of 
the vena cava was separated from the lumen of a 
hepatic vein by a thin membrane. 

The pathologic changes in the liver vary with 
the acuteness or the chronicity of the process. 
\cute thrombosis of the portal vein has been 
roduced experimentally, and the observations 

ide have been highly instructive. In dogs com- 
plete, sudden hepatic obstruction by constriction 
ith a rubber band causes marked congestion and 
enlargement of the liver, with necrosis due to 
central pressure and with hyaline thrombi in the 
central veins.” In human beings, in the few cases 
reported of acute, spontaneous thrombosis of the 
hepatic veins *§ the liver has been extremely con- 
gested, purplish and smooth ; in 1 case it weighed 

re than 2,500 Gm. Wedge-shaped regions 
iracterized by this congestive change occur if 
igle tributaries are obstructed. Microscopically, 

» central veins are distended or thrombosed. 

e sinusoids are packed with erythrocytes, 

ich may be conglutinated. Hemorrhage from 

central veins and necrosis caused by pressure 

netimes involve almost the entire lobule. A 

inflammatory cells are seen. The changes 

those of an infarct of Zahn instead of com- 
plete necrosis, such as occurs in true infarction 
of the liver. 

Chronic obstruction of the inferior vena cava 
with subsequent hepatic obstruction occurring 
in monkeys causes venous congestion and cen- 
tral degeneration of hepatic lobules without 
fibrosis, together with ascites.7® In cats with 
hepatic obstruction the central necrotic cells dis- 
appear and are replaced by dilated sinusoids 
without fibrosis.2° In human beings central con- 
gestion with enlargement of the liver may be re- 
placed by atrophy in the more chronic forms of 


16. Osler, W., cited by Thompson and Turnbull.¢ 

17. (a) Simonds, J. P., and Callaway, J. W.: Ana- 
tomical Changes in the Livers of Dogs Following 
Mechanical Constriction of the Hepatic Veins, Am. J. 
Path. 8:159-166 (March) 1932. (b) Simonds, J. P.., 
and Jergesen, F. H.: Late Changes in Liver Induced 
by Mechanical Obstruction of the Hepatic Veins, Arch. 
Path. 20:571-581 (Oct.) 1935. 

18. Thompson and Turnbull.¢ Altschule and White.1* 
Sohval,15¢ 

19. Bolton, C.: The Pathological Changes in the 
Liver Resulting from Passive Venous Congestion Ex- 
Pobre ora! Produced, J. Path. & Bact. 19:258-264, 
914, 

20. Bolton, C., and Barnard, W. G.: The Patho- 
logical Occurrences in the Liver in Experimental Venous 
Stagnation, J. Path. & Bact. 34:701-709 (Nov.) 1931. 
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the disease. In some cases the liver has been 
found to weigh as little as 950 Gm.’ and to be 
nodular. Actually, all degrees of congestion, 
central necrosis, atrophy and collapse fibrosis 
are seen. Occasionally, several different stages 
may be seen in the same liver. Thus, in case 4, 
to be reported in subsequent paragraphs, the left 
lobe of the liver was almost completely atrophic ; 
the right lobe, in which some patches of atrophy 
were present, was acutely congested, and the 
caudate lobe, which was free from involvement, 
had undergone compensatory hypertrophy. AlI- 
though distortion from extensive central necrosis 
and resorption is present, the lobular architecture 
is maintained, as has been stated. True regen- 
eration of hepatic tissue does not occur, but 
compensatory hypertrophy of the uninvolved par- 
enchyma is common. Cirrhosis and even pri 
mary carcinoma of the liver have been reported 
as late results.” 

Thrombosis of 
portal hypertension with ascites and spleno- 
megaly (chronic passive congestion). Throm- 
bosis of the portal and mesenteric veins may 
follow. Collateral circulation of the portal sys- 
tem may be well developed. 


the hepatic veins produces 


ASYMPTOMATIC THROMBOSIS 


When thrombosis of the hepatic véins is found 
incidentally at necropsy the condition, because 
of its relative unimportance, is seldom reported 
in the literature or mentioned in the report of 
the observations at necropsy. The thrombosis 
usually is not extensive, or it has existed long 
enough for canalization to have occurred and 
for an adequate collateral circulation to have 
beconfe established. 

As was previously stated, in 16 of the 20 cases 
in our series the condition was asymptomatic 
and was feund incidentally at necropsy (table 1 ). 
In cases 5 to 12 inclusive the condition followed 
hepatic inflammation ; abscesses of the liver were 
found in 7 of the 8 cases. In 2 of these cases 
the abscesses were actinomycotic, and in another 
case the abscesses were secondary to pylephle- 
bitis. In 1 case multiple abscesses were asso- 
ciated with metastatic carcinoma, but the puru- 
lent character of the thrombosis was indicative 
of its origin. In case 12 thrombosis apparently 
was the result of purulent cholangitis. In cases 
13, 14, 15 and 16 metastatic carcinoma of the 
liver had injured the walls of the hepatic veins 
or had invaded the veins and produced throm- 


21. Budd.t Chiari.2 Kretz.8 Rosenblatt. Nishi- 
kawa, Y.: Ueber die Obliteration der Stammlebervenen 
und des heparen Hohlvenenabschnittes (Thrombophle- 
bitis obliterans venae hepaticae et v. cavae inferioris), 
Mitt. a. d. med. Fak. d. k. Univ. zu Tokyo 20:151-305, 
1918-1919. 
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condition. 


caused thrombosis. 


bosis. In case 17, which is especially interesting, 
portal cirrhosis was present. Large regenerating 
nodules, which had caused distortion and con- 
striction of the hepatic veins, apparently had 
In cases 18, 19 and 20 
systemic slowing of the circulation seems to be 
the best explanation for the thrombosis, as there 
were no lesions in the liver to account for the 
General peritonitis was found in 2 
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systemic slowing of the circulation in thrombosis 
of the hepatic veins was clearly demonstrated in 
these cases. 


SYMPTOMATIC THROMBOSIS 


In cases in which thrombosis of the hepatic 
veins has produced symptoms, thrombosis may 
play the major or the only role in the causation 
of symptoms and death. The onset and the pro- 
gression of the disease may be acute or chronic. 


Observations at Necropsy in Sixteen Cases in Which Thrombosis of the Hepatic Veins Was Present 










































Case 


16 


20 


Age, 
Yr. 


36 


70 


59 


46 


59 


Sex 


- 


+0 


+0 


a, 


Cause of Death 


Cholecystitis (stones); 
abscesses of liver, puru- 
lent pericarditis 
Carcinoma of gallbladder 
obstructing hepatic ducts; 
hepatic insufficiency 


Cholecystitis; choledo- 
cholithiasis; suppura- 
tive pylephlebitis 
Duodenal ulcer; abscesses 
of peritoneum, liver 

and lung 


Staphylococcie abscesses 
of liver, lungs and right 
kidney; origin not known 


Actinomycosis of liver, 
lungs and right kidney 


Actinomycosis of liver, 
lungs and spleen 


Oholecystitis (stones) and 
perforation; general peri- 
tonitis; choledocholithiasis 
Carcinoma of tail of pan- 
creas; metastasis to liver, 
lungs, heart and lymph 
nodes 

Carcinoma of left ovary; 
metastasis to liver, peri- 
toneum, kidneys, adrenal 
glands and lymph nodes 
Carcinoma sigmoid; intes- 
tinal obstruction 


Carcinoma of bile duct 
and liver 


Portal cirrhosis; ruptured 
esophageal varix hemor- 
rhage 

Duodenal ulcer; general 
peritonitis 


Ulcerative cholecystitis 
(stones); perforation; 
general peritonitis 


Chronic ulcerative pul- 
monary tuberculosis 


Liver 


Multiple large abscesses; 
patches of congestion 


Dilated bile ducts; mul- 
tiple abscesses and car- 
cinomatous nodules; 
patchy congestion 
Multiple pylephlebitic 
abscesses 


Abscess in left lobe (4 em.) 


Multiple abscesses (1 to 
7 em.) 


Abscess of right lobe 
(13 em.) 


Multiple honeycombed 
abscesses, small patch of 
severe congestion in 
right lobe 

Dilated bile ducts; chol- 
angitis, small patches 

of congestion 

Multiple huge carcinom 
atous nodules 


Multiple carcinomatous 
nodules; patchy conges- 
tion of right lobe 


Multiple carcinomatous 
nodules; patch of con- 
gestion (3 cm.) 

Multiple carcinomatous 
nodules; bile ducts 
dilated; right lobe 
congested 

Nodhlar cirrhosis; patchy 
congestion 


Patch of congestion (5 
em.) in right lobe 


Wedge of congestion (5 
em.); atrophic sears 


Wedge of acute passive 
congestion (1 em.) 





Hepatic Veins 


Wall of a medium vein 
partly destroyed by ab- 
scess; pus in lumen 
Puriform thrombus, extend- 
ing into vena cava 


Septic thrombi of 1 medium 
vein and several small 

veins 

Septic thrombus in a 
medium vein, extending 
from abscess 


Thin mural organizing 
thrombus extending into 
vena cava 


Purulent thrombus in 
medium vein, extending 
from abscess 

Mural thrombus in large 
vein, extending from 
abscess ‘ 


Terminal septic thrombi 
in a medium and in 
several small veins 
Cancerous and terminal 
thrombi occluding right 
main tributary 


Organizing laminated and 
terminal thrombus of 
right vein, surrounded 

by cancer 

Organizing and terminal 
thrombi in vein of 
congested region 
Tumorous and termina! 
thrombi in most small and 
medium veins, right lobe 


Terminal thrombi in 
many small veins 


Organizing and terminal 
thrombus in medium vein 
to congested region 
Organizing and terminal 
thrombi in medium vein 
to congested region 


Terminal thrombi in small 
veins of congested region 


Other Thrombosis 


Inferior vena cava; 
pulmonary infarcts 
(emboli ?) 


Pylephlebitis; right 
femoral vein 


Intrahepatic portal vein; 
right saphenous vein; 
mura] thrombus in right 
ventricle 


inferior vena cava; left 
femoral vein; right rena 
vein; a medium intra- 
hepatic vein 

Inferior vena cava; right 
rena! vein; both iliac 
veins 


Pulmonary infarcts 


Small pulmonary arterie 
(emboli); left adrenal 
vein; both renal veins 


Lower part of inferior 
vena cava, both iliac veins 


Inferior vena cava; left 
iliac vein; both iliac 
arteries; pulmonary 
emboli 















of these cases and chronic ulcerative pulmonary 
tuberculosis in the remaining case. 
thrombosis had existed long enough for consider- 
able organization to have occurred. 

Although asymptomatic thrombosis of the 
hepatic veins is not important clinically, it is of 
interest pathologically, as the cause of the con- 
dition can be determined in most cases. 
causative role of inflammatory, neoplastic and 
cirrhotic processes in the liver as well as of 


In case 19 


The 





In dogs complete sudden hepatic obstruction 
by constriction with a rubber tube causes extreme 
congestion and enlargement of the liver; *** the 
blood pressure drops rapidly,”? pressure in the 


22. Simonds, J. P., and Brandes, W. W.: (a) The 
Effect of Obstruction of the Hepatic Veins on the Sys- 
temic Circulation, Am. J. Physiol. 72:320-323 (April) 
1925; (b) Anaphylactic Shock and Mechanical Obstruc- 
tion of the Hepatic Veins in the Dog, J. Immunol. 13: 
1-10 (Jan.) 1927. 
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portal vein increases *** and the animal may go 
into shock and die within a few hours.'7” The 
concentration of sugar in the blood drops 
rapidly,?* and the animal may die in convul- 
sions. The coagulation time is increased 
greatly. There is a slight decrease in the con- 
centration of plasma fibrinogen. and of - serum 
calcium and in the number of blood platelets.** 
The concentration of serum lipase may be ele- 
vated.‘7” In human beings, in the few cases 
of acute, spontaneous occlusion of the liver which 
have been reported the picture has been similar 
to that induced experimentally. The picture 
usually includes premonitory vague epigastric 
paii, followed by severe abdominal pain*® ex- 
ten ling to the back; delirium, and, occasionally, 
vomiting suggestive of acute poisoning.’* Coma 
may supervene in a few hours. The liver 
ra} dly becomes large and tender, and ascites 
apj<ars. Severe acidosis with an odor of acetone 
in the breath, diacetic acid in the urine and in- 
cre sed alveolar carbon dioxide tension may be 
pre ent.2* A diminished value of the plasma 
chc esterol ** has been noted and attributed to 
he; :tic damage. Death occurs in from twenty- 


;.) 


fou. hours to several days. These profound phy- , 


sio’ gic alterations are not surprising, because of 
the extensive destruction of hepatic parenchyma 
anc because of shock. The terminal episode in 
cas’s 1 and 4 seems to have been due to acute 
thrombosis superimposed on a_ preexisting 


thrombosis of the hepatic veins. 
|hrombosis of the hepatic veins is often 
chronic. The patient may survive only a few 


wecks and usually lives less than six months ; 
1 patient, however, lived twenty-five years.’ In 
such patients thrombosis develops slowly or is 
only partial, as is well illustrated in the 4 cases 
reported herewith. Evidences of portal obstruc- 
tion are the outstanding features until acute 
thrombosis, mesenteric thrombosis or hepatic 
failure appears. 
REPORT OF CASES 

Case 1.—History.—A white housewife 46 years of 
age first registered at the Mayo Clinic on Nov. 7, 1939, 
because of swelling of the abdomen. In August 1938, a 
fibrosarcoma had been removed from the upper part of 
the shaft of the left femur. In December, pain had 
developed in the left side of the thorax and the neck 
and in the left arm; the blood pressure had been found 
to be lower in the left arm than in the right. In July 
1939, pain in the left upper quadrant of the abdomen, a 





23. Brandes, W. W.: Effect of Mechanical Constric- 
tion of Hepatic Veins, with Special Reference to Coagu- 
— of Blood, Arch. Int. Med. 44:676-692 (Nov.) 

9. 

24. Jacobson, V. C., and Goodpasture, E. W.: Occlu- 
sion of the Entire Inferior Vena Cava by Hyper- 
nephroma, with Thrombosis of the Hepatic Vein and 
Its Branches, Arch. Int. Med. 22:86-95 (July) 1918. 
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sensation of abdominal fulness and menorrhagia had 
developed. In August, total hysterectomy had been 
performed, at which time a huge leiomyoma had been 
removed. In September, rapidly progressive abdominal 
swelling and severe pain in the upper portion of the 
abdomen had developed. The patient’s physician had 
found that the liver was tender; the liver and the spleen 
had enlarged rapidly for several days. 

Physical Examination—Physical examination at the 
clinic revealed a pale, chronically ill, apathetic woman. 
Her temperature was 102 F.; the blood pressure in the 
right arm, in millimeters of mercury, was 129 systolic 
and 70 diastolic; that in the left arm was 90 systolic 
and 70 diastolic. The abdomen was moderately dis- 
tended with fluid. The liver was tender and extended 
7 cm. below the costal margin. Blood smears revealed 
hemagglutination. The concentration of hemoglobin 
was 7.8 Gm. per hundred cubic centimeters of blood. 
The erythrocytes and leukocytes numbered 3,700,000 
and 9,100 respectively per cubic millimeter of blood. 
The serum contained 12.6 Bodansky units of phosphatase 
per hundred cubic centimeters. Roentgenograms re- 
vealed postoperative and inflammatory changes in the 
left femur. 

Course.—The patient’s temperature rose daily in the 
afternoon to 100 or 101 F. On November 13 intense 
pain suddenly developed in the upper portion of the 
abdomen and in the right lumbar region, followed by 
vomiting, delirium and shock. The patient died twenty- 
four hours later. 

Awopsy—At necropsy 1,200 cc. of ascitic fluid was 
found in the peritoneal cavity. Each adrenal gland was 
replaced by a cystic yellow tumor; the right gland 
weighed 1,000.Gm. and the left 850 Gm. Microscopically, 
these tumors were diagnosed as fibrosarcomas. Growth 
of the tumors had extended to the inferior vena cava 
and had obstructed it completely. A terminal thrombus 
filled the lumen of the inferior vena cava below the 
tumors. The tumors extended upward into the hepatic 
veins. Degenerating and terminal thrombi completely 
occluded the hepatic veins and their tributaries. The 
liver was purple and congested; it weighed 1,950 Gm. 
and contained multiple metastatic nodules. Sinusoids 
were distended with erythrocytes, and central necrosis 
of the lobules was present. The spleen weighed 155 Gm. 
and was normal in appearance. Metastatic lesions were 
found in the kidneys and the rectal shelf and formed a 
thrombus occluding the left subclavian artery. Death 
was attributed to fibrosarcoma of the adrenal glands 
with extension to the inferior vena cava and the hepatic 
veins. It was considered that the tumors of the adrenal 
glands may have been metastatic in origin. 


Clinically, the enlarged liver and the ascites 
indicated involvement of the liver. The history 
of removal of a fibrosarcoma from the femur a 
year before the onset of abdominal pain sug- 
gested that the process in the abdomen was 
metastatic. Metastatic carcinoma, particularly 
of the liver and the peritoneal cavity alone, 
would have explained the chronic abdominal 
symptoms and findings. The sudden exacerba- 
tion of abdominal pain followed by shock and 
death within twenty-four hours suggested that 
rapid progression of the disease had taken place 
or that some new process had been superimposed 
on the old one. It is probable that formation 
of a terminal occluding thrombus of the hepatic 
venous system and of the inferior vena cava 
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explains the final picture. The absence of edema 
of the lower extremities strongly suggests that 
occlusion of the inferior vena cava did not 
greatly influence the clinical picture. This case 
has been reported previously in a presentation 
in which tumors of the kidney that had involved 
the inferior vena cava were considered.*° 


Case 2.—History.—A white farmer 56 years of age 
registered at the clinic on June 16, 1937. In February 
1937, he had noted progressive edema of the ankles. 
At that time he had had an enlarged liver and throm- 
bophlebitis of the right leg. In March 1936, he had 
had painless massive hematuria for one day. In May 
1936, progressive abdominal swelling had developed; 
abdominal paracentesis had produced 2,000 cc. of fluid. 
Ascites had recurred rapidly. For two weeks before 
his registration at the clinic he had complained of intense 
pain in the upper portion of the abdomen and of the 
lumbar region. 

Physical Examination.—On physical examination the 
systolic blood pressure was 170 mm. and the diastolic 
pressure 110 mm. of mercury. The abdomen was dis- 
tended with fluid. Massive edema of the lower extrem 
ities was present, extending as high as the lower portion 
of the abdomen. The liver was enlarged. There was no 
anemia. The platelets numbered 110,000 and the leuko- 
cytes 7,000 per cubic millimeter of blood. The con- 
centration of sodium chloride was 557 mg. per hundred 
cubic centimeters of plasma. The concentration of urea 
was 44 mg. and that of sugar 68 mg. per hundred cubic 
centimeters of blood. The value for bilirubin was 
1.4 mg. per hundred cubic centimeters of serum; the 
van den Bergh reaction was indirect. The bleeding 
time was increased to six minutes. An examination 
of blood smears revealed marked macrocytosis of 
erythrocytes. The results of the sulfobromophthalein 
sodium test revealed marked impairment of hepatic 
function. The urine contained a moderate amount of 
albumin and a few erythrocytes. 

Course—Abdominal paracentesis, which was carried 
out two days after the patient’s admission to the hos- 
pital, produced 2,100 cc. of ascitic fluid. Four days 
later the patient suddenly went into shock, with cyanosis, 
dyspnea, failing pulse and coma. The pulse was regular 
and was not rapid; the cardiac tones were of poor 
quality. Readings of the blood pressure were low and 
could not be obtained with accuracy. At this time the 
leukocytes numbered 17,000 per cubic millimeter of 
blood. The carbon dioxide-combining power of the 
plasma was low (34.5 volumes per cent). The patient 
died eight hours after the onset of shock. 

Autopsy.—Necropsy disclosed massive edema of the 
lower extremities. The peritoneal cavity contained only 
25 cc. of ascitic fluid. The right kidney weighed 
745 Gm. and was involved by a huge, soft papillary 
carcinoma, which extended to the right and left renal 
veins and the inferior vena cava. A laminated thrombus 
extended down the vena cava into the iliac veins. The 
tumorous. caval thrombotic process extended upward 
into the right auricle of the heart, through the tricuspid 
valve and into the right ventricle. Neoplastic throm- 
bosis extended into one of the large hepatic veins of 
the right lobe of the liver. The other tributary from 
this lobe was filled with laminated, organized and 
terminal thrombi.. The liver weighed 1,820 Gm. and 
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5. Tillisch, J. H.; Habein, H. C., and Henthorne, 
J. C.: Tumors of the Kidney Which Invade the 
Inferior Vena Cava: A Report of Seven Cases, Surgery 
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It was moderately 
congested throughout ; blood distended the sinusoids and 
had caused some central necrosis. There was a wedge- 
shaped soft, yellowish region about 8 cm. in diameter in 
the left lobe. An organized thrombus obstructed a 
medium-sized hepatic vein in this region. Several other 
intrahepatic veins and the common portal vein were 
filled with organized and recent thrombi. There was 
chronic passive congestion of the spleen, which weighed 
185 Gm. Death was attributed to carcinoma of the right 
kidney with metastatic invasion of the inferior vena 
cava, the hepatic veins and the heart. 


It is of interest to speculate about the sequence 
of events in this case. Obstruction of the in- 
ferior vena cava was followed by edema of the 
lower extremities and by thrombophlebitis. 
Propagation of the tumorous thrombosis into 
the inferior vena cava above the entrance of 
the hepatic veins and into the hepatic veins 
seems to have produced (1) obstruction to the 
flow of portal blood through the liver; (2) 
thrombosis of the hepatic veins; (3) congestion 
of the liver; (4) ascites, and (5) pain in the 
upper portion of the abdomen and of the lumbar 
region. Occlusion of the tricuspid valve by 
the neoplastic thrombus may have been the catise 
of death, but rapid destruction of the liver may 
well have played a part. Regardless of the 
exact sequence of events, however, it is clear 
that obstruction of the hepatic veins added to the 
clinical picture. Hepatosplenomegaly and ascites 
associated with evidence of thrombosis of the 
inferior vena cava may indicate extension into 
the hepatic veins, as was suggested by Jacobson 
and Goodpasture. 

In this case and in case 1 thrombosis of the 
hepatic veins was secondary to thrombosis of 
the inferior vena cava. In the next 2 cases no 
satisfactory explanation for the thrombosis could 
be found in the liver or elsewhere. 

Case 3.—History—A white housewife 33 years old 
registered at the clinic on Nov. 18, 1935. Four years 
previously continuous diarrhea had developed, and the 
patient had passed each day from five to sixteen stools, 
which often had contained blood and mucus. She had 
had abdominal cramps, weakness and slight loss of 
weight but no fever. Five weeks prior to her registra- 
tion at the clinic, progressive painless enlargement of 
the abdomen, with a sensation of bloating, had devel- 
oped suddenly. 

Physical Examination—Physical examination revealed 
a woman who appeared ill and who had moderate ascites 
but no edema of the legs. The liver was palpable and 
smooth. Proctoscopic examination revealed advanced 
chronic ulcerative colitis; roentgenologic examination 
disclosed that the entire colon was involved. The con- 
centration of hemoglobin was 10.6 Gm. per hundred 
cubic centimeters of blood. ‘The concentration of blood 
urea was 18 mg. per hundred cubic centimeters. That 
of serum protein was 6.7 Gm. per hundred cubic centi- 
meters. 


Course——Abdominal paracentesis, which was perf- 
formed on December 2, produced 1,800 cc. of clear, 
straw-colored fluid, but the ascites recurred rapidly. 
As the colitis did not improve, ileostomy was performed 
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on December 13. Hepatitis was noted at operation, 
and 5,000 cc. of ascitic fluid was removed. On Decem- 
ber 16, pain low in the anterior portion of the thorax, 
cyanosis,, rapid irregular pulse, slight fever and gradual 
decline developed. The patient became irrational and 
finally comatose; death occurred on Dec. 23, 1935; the 
terminal temperature was 106 F. 

Autopsy.—At necropsy the peritoneal cavity contained 
3,000 cc. of turbid purulent exudate. There were 
multiple infarcts in the lungs, and the pulmonary arteries 
contained multiple small emboli. ‘The liver weighed 
1,833 Gm. The left lobe was smooth, soft*and yellow- 


ish; microscopic examination revealed fatty change and - 


slight passive congestion. The right lobe was mottled 
purple, deeply congested and slightly nodular. Thrombi 
in the hepatic veins were visible on the cut surface. 
Some of these were terminal, while others were well 

anized, with numerous small canaliculi. The walls 
of the veins were thickened, especially the intima, but 
there was scant microscopic evidence of inflammation. 
T main hepatic vein was filled with a_ terminal 
thrombus. Patchy central necrosis from passive con- 

tion was present in the right lobe, with some regions 

ollapse, distortion of lobules and fibrosis but no re- 
generation. The spleen weighed 138 Gm. and appeared 
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Physical Examination—Physical examination revealed 
a man who appeared ill and who had moderate ascites 
but no edema of the legs. The edge of the liver ex- 
tended 7 cm. below the costal margin and was tender. 
The spleen was palpable. The concentration of hemo- 
globin was 16.3 Gm. per hundred cubic centimeters of 
blood; the erythrocytes numbered 5,540,000 and the 
leukocytes 11,500 per cubic millimeter of blood. Blood 
smears disclosed anisocytosis and increased regenera- 
tion of erythrocytes. The concentration of blood urea 
was 40 mg. per hundred cubic centimeters and that of 
serum bilirubin 2.4 mg. per hundred cubic centimeters. 
The van den Bergh reaction was direct. The sulfo- 
bromophthalein test disclosed marked impairment of the 
function of the liver. The value for serum lipase mea- 
sured in cubic centimeters of twentieth-normal solution 
of sodium hydroxide per cubic centimeter of blood was 
0.1., A roentgenogram of the stomach did not disclose 
any abnormality. 

Course. — Abdominal paracentesis and omentopexy 
were performed on Jan. 3, 1938. Extreme hepatitis was 
present, Severe pain in the upper part of the abdomen 
and of the lumbar region continued, and five days after 
operation delirium, cyanosis, shock and_ respiratory 





A, atrophy of left lobe and hypertrophy of caudate 
B, section of inferior vena cava showing ostiums 


normal. Chronic ulcerative colitis was extensive. Death 
was attributed to chronic ulcerative colitis and general 
peritonitis. 

The possibility that the ascites was attributable 
to chronic peritonitis must be considered, but 
this hypothesis seems unlikely in view of the 
strawlike color of the fluid removed by para- 
centesis and the absence of gross evidence of 
peritonitis. The explanation for the ascites in 
this case was thrombosis of the hepatic veins. 
An explanation for the thrombosis was not 
found. . 


Case 4.—History.—A white farmer 41 years old en- 
tered the clinic on Dec. 30, 1937. Five weeks prior to 
his registration severe pain in the upper portion of the 
abdomen and the lower part of the thoracic region had 
occurred in attacks of five to twenty minutes’ duration. 
The pain had awakened him at night; anorexia and a 
sensation of fulness after meals had developed. Two 
weeks later, rapidly increasing swelling of the abdomen 
had occurred. 


lobe of liver. 


of hepatic veins occluded by organized thrombi. 


irregularity rapidly developed, and the patient died in 
twenty-four hours. 

Autopsy—At necropsy 400 cc. of fibrin-flaked fluid 
was found in the peritoneal cavity. The liver weighed 
2,306 Gm. The left lobe was almost completely atrophic. 
Collapse fibrosis and distorted lobules were present, 
but hepatic regeneration had not taken place. The 
right lobe was mottled, dark red and extremely con- 
gested, with some patches of atrophy. The sinusoids 
were distended with conglutinated erythrocytes, which 
had caused necrosis from pressure of the central two 
thirds of the lobules. The caudate lobe was unusually 
large, 14 by 9 by 6 cm., and was congested only 
slightly (fig, 4). Except for two uninvolved acces- 
sory tributaries from the caudate lobe, the hepatic veins 
were filled with old, progressive, organized, canalized 
thrombi, which extended a short distance into the in- 
ferior vena cava as a mural thrombus (fig..B). The 
walls of the vessels were stenosed and markedly thick- 
ened by old fibrous tissue, especially the intima. Only 
a few inflammatory cells were seen. The lumens were 
occluded by terminal thrombi, which extended down to 
the central venules. Terminal thrombosis of the intra- 
hepatic portal veins, extending into the common portal, 
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splenic and mesenteric veins, was present. The jejunum 
was purplish and hemorrhagic and was the site of 
venous infarction. The esophageal, retroperitoneal and 
abdominal veins were extremely dilated. The spleen, 
involved by chronic passive congestion, weighed 1,103 
Gm. Death was attributed to thrombosis of the hepatic 
and portal veins and infarction of the small intestine. 

Case 4 is the most interesting of all those in 
our series.. Only one important pathotogic 
process was present—thrombosis of the hepatic 
veins. No cause was found for the thrombosis. 
The effect of, the occlusion of the hepatic veins 
was clearly demonstrated, as it had produced 
atrophy of the left lobe of the liver and marked 
enlargement and congestion of the right lobe. 
The caudate lobe was unaffected but had under- 
gone compensatory hypertrophy (fig 1). Portal 
hypertension and ascites had followed. The 
terminal picture followed extension of the throm- 
bus to the portal and mesenteric veins with in- 
farction of the small intestine. 


COM MENT 


The report of these cases affords an interesting 
study of the causation, pathologic features and 
symptoms of thrombosis of the hepatic veins. 
These cases resemble closely the cases of more 
chronic thrombosis of the portal vein which have 
been reported previously in the literature.*° 
Thrombosis of the hepatic veins secondary to 
thrombosis of the inferior vena cava is well 
illustrated in 2 cases (1 and 2); cases 3 and 4 
are excellent examples of thrombosis of the 
hepatic veins for which neither an intrahepatic 
nor an extrahepatic cause could be found at 
necropsy. The duration of life in such cases 
usually is less than six months. The patients 
in these 4 cases lived five months, five months, 
nine weeks and five weeks respectively after 
the onset of symptoms. 

The liver usually is large and tender, as it 
was in these cases, unless cirrhosis was present 
before the onset of thrombosis. Rapidly pro- 
gressive hepatic enlargement may be observed, 
as in case 1. Jaundice has been reported rarely 
and, when present, has been mild. Visible 
jaundice was absent in the cases reported ; only 
a slight elevation for the value of serum bili- 
rubin was found in cases 2 and 4. Ascites is 
an almost constant finding and was present in 
all 4 cases; paracentesis was necessary in 3. A 
few cases without ascites have been reported.” 
The spleen is sometimes enlarged, but this was 
true only in case 4 of the present series. Edema 
of the legs in case 2 probably was the result of 


26. Rolleston and McNee.11 Norman and Allen.15» 
Osler.16 McNee, J. W.: Croonian Lectures on Liver 
and Spleen: Their Clinical anl Pathological Associa- 
tions, Brit. M. J. 1:1068-1073 (June 11) 1932. 
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associated thrombosis of the inferior vena cava, 
but it may occur late in the disease as the result 
of hepatic failure. Increased and even visible 
collateral circulation of abdominal veins has been 
reported frequently but was noted in this series 
only in case 4. Rupture of esophageal varices 
with gross gastrointestinal hemorrhage has been 
described.® Acidosis, present before the terminal 
episode in case 2, has been previously described *' 


in an instance of acute thrombosis of the hepatic 


veins. The macrocytosis in case 2 is evidence 
of hepatic injury. 

A significant symptom may be pain in the 
upper portion of the abdomen and of the lumbar 
region, which was present in 3 of the 4 cases. 
The frequency of the occurrence of pain has 
been commented on by many observers. In 
cases 1 and 2 lumbar pain may have resulted 
from the tumor in the renal region, but thron- 
bosis of the hepatic veins was the only explan: 
In case 3 neither abdomin 


‘ 


tion for it in case 4. 
nor lumbar pain was a symptom. 

Cyanosis was noted during the acute episo: 
in cases 2 and 4 and has been noted not infr 
quently in other cases. The cyanosis in suc 
cases, as well as the acidosis reported in tl 
case of Jacobson and Goodpasture, is probab 
part of the picture of shock. 

Noticeable in the 4 cases was the tendency + 
the disease to progress irregularly. The prog- 
ress was punctuated with sudden developme:' 
of a new, or exaggeration of an already existen', 
symptom of the disease, presumably due | 
extension of the thrombosis. 

In case 2 the patient had definite symptoms 
of pulmonary embolism, and multiple pulmonar) 
emboli were found at necropsy. Portal throm- 
bosis as a result of obstructed circulation existe 
in cases 2 and 4. Thrombosis of the mesenteric 
vein with infarction of the small bowel may 
be the terminal complication, as in case 4. 

Pain in the upper portion of the abdomen and 
of the lumbar region and evidences of disease 
of the liver and of obstruction to the flow of 
blood through the portal vein are outstanding 
features of the more chronic cases of thrombosis 
of the hepatic veins. The acute episodes are 
characterized by a sharp exacerbation of the 
preexisting pain in the upper part of the 
abdomen, nausea, vomiting, cyanosis, shock 
with delirium and finally coma and death. Such 
episodes are well illustrated by the terminal 
episodes in cases 1 and 4 and possibly in case 2. 
The terminal acute episodes in cases 1 and 4 
lasted twenty-four hours and in case 2 eight 
hours after the onset of shock. 
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SUMMARY 
Occlusion of the hepatic veins was an inci- 
dental finding in 16 of the 20 cases in this series ; 
in the remaining 4 occlusion played a major 
role in the illness. The occlusion was in all 
cases due to thrombosis. Although thrombosis 
of the hepatic veins is a rare condition, it is not 
so rare that it can be dismissed entirely from 
the minds of physicians as a diagnostic possi- 
bility. In this connection, the 4 cases reported 
in detail, in which thrombosis produced symp- 
toms, were encountered during the six years 
1934 to 1939 inclusive. : 
\cclusion of the hepatic veins may be primary 
or secondary to inflammatory, cirrhotic and neo- 
plistic diseases of the liver, to thrombosis of 
th neighboring vena cava, to diseases in which 
th ombosis occurs frequently, such as_ poly- 
cy'hemia vera, and perhaps to the slowing of 
th circulation in debilitating diseases. It may 
or may not produce recognizable signs and 
sy iptoms. It is most often merely an inci- 
de tal observation at necropsy, but it should be 
su-vected when an acute painful episode with 
shck occurs during an otherwise chronic 
corse, particularly of hepatic disease. 
icclusion of the hepatic veins is of interest not 
on because of its rarity but also because of the 
pr ‘ound physiologic changes which it causes 
in ‘e liver. These changes are attributable to 
coi vestion and atrophy of the liver and to ob- 
striction of the flow of blood through the liver 
wi!) consequent portal hypertension. In chronic 
occ'usion of the hepatic veins, while acute epi- 
so’es with shock may punctuate or terminate 
the course, the mechanical effects of obstruction 
of the hepatic veins are the well developed 
features, that is, hepatosplenomegaly, visible 
collateral circulation and ascites. Thrombosis 
of the portal vein often occurs, and thrombosis 
of the mesenteric vein with infarction of the 
small bowel also may occur. The enlarged, con- 
gested liver may become atrophic! In the acute 
form of the disease and in the acute terminal 
episodes of the chronic form the more dramatic 


features of shock with cyanosis and acidosis are 
added to those of hepatic and portal obstruction 
and ascites. Hypoglycemia with hypoglycemic 
convulsions has been noted experimentally and 
may be anticipated sooner or later in clinical 
experience. 

In the more chronic forms of the disease the 
progressive course, in some cases punctuated by 
acute episodes, the relatively rapid increase in 
the size of the tender liver and the severe epi- 
gastric pain extending to the thoracic or the 
lumbar region should arouse suspicion that some 
unusual condition, such as thrombosis of the 
hepatic veins, rather than cirrhosis or carci- 
noma of the liver, is the cause of the symptoms. 
Peritoneoscopic examination may _ eventually 
serve to distinguish the congested liver of ob- 
struction of the hepatic veins from the cirrhotic 
or carcinomatous liver. Hepatosplenomegaly in 
a case in which evidence of thrombosis of the 
inferior vena cava has been present will suggest 
extension of the thrombosis to the hepatic veins. 
Examination of the direction of the flow of 
blood in the collateral circulation will aid in the 
differentiation of obstruction of the hepatic veins 
and obstruction of the inferior vena cava, as 
has been pointed out by Thompson and Turn- 
bull among others. An upward flow indicates 
obstruction of the inferior vena cava; a down- 
ward flow, obstruction of the hepatic veins. 


In cases of more acute occlusion of the hepatic 
veins as well as in the acute terminal episodes 
of the chronic form of the disease the rapidity 
of increase in the size of the liver together with 
evidence of profound disturbances of hepatic 
function and of portal obstruction that could 
be caused only by some rapidly developing 
process, such as thrombosis, may well suggest 
the correct diagnosis. Acute occlusion has been 
confused with acute pancreatitis, but elevation 
of values for serum amylase as well as rapid 
enlargement of the liver and rapid development 
of portal obstruction should materially aid in dis- 
tinguishing the two conditions. 
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A DENGUE-LIKE FEVER OCCURRING 





IN IOWA DURING THE 


POLIOMYELITIS EPIDEMIC OF 1943 
W. D. PAUL, M:D.;: E. H. ANTES, M.D., ann ‘A. L.. SAHS, MD. 
IOWA CITY 


During the 1943 epidemic of infantile paralysis, 
a certain number of patients who were admitted 
to the isolation division of the University Hos- 
pitals with a tentative diagnosis of anterior 
poliomyelitis proved not to have this disorder. 
Some of these patients presented the signs and 
symptoms of an acute illness that could not be 
classified under any of the known infectious dis- 
eases. A review of the literature revealed that 
a similar syndrome had been described under a 
variety of names. In an attempt to clear up the 
confusion of names, we will present a series of 
cases and a critical review of the literature. 
During the months of July, August and Sep- 
tember 1943, 10 patients were admitted to the 
isolation division who presented a not readily 
classifiable syndrome. A sudden onset of high 
fever, headache, backache and pains in the limbs 
typified the course of this acute and rather short- 
lived disease. The ages ranged between 11 and 
20 years, and the average was 151% years. Eight 
of these patients were boys, afd 2 were girls. 
Onset.—The onset was characteristically sud- 
den, with high fever, generally preceded by a 
chill or chilly sensations. Only 1 patient noted 
an infection of the upper respiratory tract or 
malaise preceding the rise in temperature. Severe 
headache, backache and pain in the limbs rapidly 
ensued and remained the most prominent sub- 
jective symptoms. The headaches were located 
in the frontal and postorbital areas and were 
accompanied by varying degrees of photophobia. 
Anorexia and nausea were the rule, and vomit- 
ing occurred in 50 per cent of the cases. Two 
patients noted muscular weakness, and 1 of these 
also complained of transient sensory disturbances. 
Physical Examination.—Examination of these 
patients revealed a surprising paucity of physical 
signs, and none appeared as ill as his fever 
would suggest. Three patients showed signs of 
an infection of the upper respiratory tract at the 
time of admission to the hospital, but in only 1 
of these was it very extensive. A fine maculo- 
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papular eruption was found over the extremities 
of 1 patient who had apparently received sulfa- 
thiazole previous to his admission. In no instance 
were cardiovascular or pulmonary abnormalities 
detected. A mild generalized lymphadenopathy 
was present in 5 cases, but there was no spleno- 
megaly. Two patients revealed evidences of local- 
ized muscular weakness at the time of admission, 
but none had sensory changes. No instances of 
pruritus or icterus were seen, and traces of insect 
bites were lacking. 


Laboratory Data.—Laboratory studies revealed 
that the leukocyte counts varied from 3,750 to 
15,000, and all but 2 were below 10,000 per cubic 
millimeter. Of the 5 patients for whom differen- 
tial counts were made, 4 had over 80 per cent 
polymorphonuclear leukocytes. Two had mild 
albuminuria on their entrance to the hospital, but 
both had normal urine before discharge. A small 
number of pus cells was noted in the urine of 1 of 
these patients. Nine patients submitted to lumbar 
puncture, and all had a normal spinal fluid, in- 
cluding pressure, cell count, protein, sugar, 
chlorides and Wassermann reaction. Teleroent- 
genograms were taken of 3 patients, and all 
were normal. Negative results of blood cultures 
were found in 5 cases, but in a sixth a hemolytic 
streptococcus was isolated which, in the light of 
the future course, was thought to be a contami- 
nant. Agglutination reactions of 7 patients were 
consistently negative for brucellosis, typhoid and 
paratyphoid A and B. The Paul-Bunnell test 
for infectious mononucleosis was given in 2 in- 
stances, and an agglutination reaction for tular- 
emia was negative in 1 case. In none of these 
cases was the Kolmer, Kahn or Kline reaction of 
the blood positive. 

Course and Treatment.—No stereotyped form 
of treatment was followed, particularly in view of 
the unusual course df the disease. Two patients 
received sulfadiazine, which apparently had little 
or no effect. All were treated symptomatically 
with mild sedatives and analgesics, a soft diet 
and fluids as they were desired. All but 1 of 
these 10 patients were entirely well within eight 
days. Three patients manifested a distinctly 
biphasic type of illness, with a secondary, less 
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severe febrile response within forty-eight hours. 
In none of these cases was there any definite 
evidence of postinfection neurasthenia. 


REPORT OF CASES 


Case 1.—History—The patient was born in 1929 and 
had suffered no serious illnesses, except for an opera- 
tion for acute appendicitis in 1938, until the onset of 
a febrile disease which brought him to the isolation 
division of the University Hospitals. On arising Aug. 
15, 1943, he complained of stiffness of his back and all 
four extremities. By noon of the same day the boy 
had a severe throbbing headache, located particularly 
in the frontal region. Although he had no shaking 
chills or symptoms of an infection of the upper respira- 
tory tract, his temperature was discovered to be 102 F. 
The following day the patient showéd subjective im- 
provement, in that the generalized stiffness had dis- 
appeared, although his cephalalgia remained unabated. 
Moderate chills ensued, and he entered the hospital the 
afternoon of August 17, with the presumptive diagnosis 
of poliomyelitis. He denied having stiffness of the neck, 
muscular weakness or difficulty in breathing and swal- 
lowing. Anorexia was present, although the boy had 
not vomited. 

i{e and a brother 16 years of age had been swimming 
at Jeer Creek two weeks previous to the onset of the 
illncss. This brother entered the hospital on the same 
date with a remarkably similar group of complaints, 
also starting on August 15. The patient’s parents and 
two other brothers were well, although the father was 
reported to be a hemophiliac. 

l’hysical Examination—lIn spite of a temperature of 
105 I. (rectal) at the time of his admission, the child 
did not appear acutely ill. He was rational, but rather 
sluggish, and preferred to lie on his side with his eyes 
shaded by his arm. 

No abnormalities of distribution of hair were noted; 
his skin was warm and moist, and he had a malar flush 
but no exanthem. The skull was normal. Hearing and 
vision were unimpaired, and the external auditory canals 
and tympanic membranes appeared healthy. A _ slight 
nystagmus to extreme gaze in all directions was present, 
but the pupillary reflexes were active, and the scleras 
were clear. Ophthalmoscopic examination revealed no 
abnormalities, but there was mild conjunctival injection. 
The nasal mucosa was moderately inflamed and showed 
a serous exudate. The lips were dry and scaly, and the 
tongue was coated. The teeth, tonsils and pharynx 
appeared normal except for a mild reddening of the 
latter. A few pea-sized, discrete, nontender, unattached, 
rather soft lymph nodes were found in the cervical, 
axillary and inguinal regions. 

The lungs and chest were normal. The heart was 
not enlarged, but the rate was 100 per minute. A sys- 
tolic murmur .of moderate intensity, which did not 
entirely disappear on either inspiration or expiration, 
was heard at the apex. The arterial blood pressure was 
110 mm. of mercury systolic and 60 diastolic. 

The abdomen was scaphoid and showed a well healed 
scar in the right lower quadrant. The liver and the 
spleen were not palpable. The genitalia were normal. 
Inspection of the back revealed mild spasm and tender- 
ness of the lower spinal group of muscles. Pathologic 
and neurologic signs were wanting. 


Laboratory Examination—When the patient was ad- 
mitted, the hemoglobin content was 11 Gm., and the 
leukocyte count was 9,000. The urine was normal. 
Agglutination reactions for brucellosis and typhoid were 


negative, as was the heterophile antibody test for infec- 
tious mononucleosis. A lumbar puncture on August 17 
revealed normal dynamics and a crystal clear fluid with 
only 2 cells per cubic millimeter. The proteins were 
21 mg., chlorides 728 mg. and sugar 73 mg., per hun- 
dred cubic centimeters, all within normal limits. A cul- 
ture of the blood showed growth of a member of the 
bacillus group which the bacteriologist thought was a 
contaminant. Culture of the spinal fluid showed no 
growth. The Kolmer, Kline and Kahn reactions were 
negative. 

Summary.—There was a history of headache, back- 
ache, marked malaise with chilly sensations and biphasic 
fever, all of short duration, in a boy who revealed 
amazingly few abnormal physical and laboratory signs. 
Moderate nasal and posterior pharyngeal injection, mild 
generalized lymphadenopathy and soreness of muscles 
of the back were the salient features of the examination. 


Diagnosis —This unusual disease, which defied ready 
classification, was temporarily and colloquially dubbed 
“Deer Creek fever” or “the swimming disease.” 

Subsequent Course-—With symptomatic therapy alone 
the temperature, which shortly after the patient’s ad- 
mission reached 106 F., promptly dropped to normal 
by August 20, only to show a secondary elevation to 
101.6 F. on August 21 and 22. The degree of fever 
was an accurate gage of the amount of distress that 
was experienced. After the patient’s temperature re- 
turned to normal on August 23, he felt well, and his 
appetite promptly returned. The mild infection of the 
upper respiratory tract and lymphadenopathy persisted 
throughout the illness, but no icterus or exanthem 
developed. A leukocyte count on August 22 showed 
5,000 cells per cubic millimeter. The boy was discharged 
in excellent condition on August 24. 


Case 2.—History.—This boy was born in 1924 and 
suffered no serious illnesses in childhood, although he 
was subject to generalized headaches. His tonsils were 
removed uneventfully in 1929 because of repeated sore 
throat, and he received sulfathiazole internally after 
being bitten by a dog in May 1943. On the morning 
of August 20 the patient began to feel weak and dizzy 
and noted some stiffness in his back and arms. Because 
of increasing malaise he went to bed a few hours later, 
complaining of generalized pain in the chest of the 
pleuritic type. Nausea and vomiting, severe shaking 
chills and a throbbing frontal headache rapidly ensued, 
and his temperature rose to 103 F. by the evening of 
the same day. His symptoms continued with unabated 
intensity (the anorexia was severe), and on August 21 
he was given 2 sulfathiazole tablets (0.5 Gm. each) 
every four hours. This medication was discontinued 
twenty-four hours later, because there was no obvious 
improvement in the boy’s condition. Subsequently he 
entered the University Hospitals on the afternoon of 
August 23, with the presumptive diagnosis of infantile 
paralysis. He denied having a stiff neck, although his 
back was sore, but he did complain of generalized 
weakness of his extremities, particularly of the arms. 

This patient reported that he had not been in swim- 
ming for two months. Except for the fact that his 
father had headaches, his parents and three siblings 
had always enjoyed good health, and none was ill at the 
time with a similar disease. 

Physical Examination.—This patient had a tempera- 
ture of 104.8 F.on admission but did not appear seri- 
ously ill, Some apathy was present, but he had no 
difficulty in relating his story. 

The face was moderately flushed, and the skin was 
hot and dry. No cranial abnormalities were present. 
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A thorough examination of the ears and eyes, including 
otoscopic and ophthalmoscopic studies, was negative in 
result. The scleras were clear. Moderate injection of 
the nasal mucosa and enlargement of the inferior tur- 
binates were observed. The lips were dry and the teeth 
noncarious. The tonsils were absent, but the posterior 
pharynx showed a moderate reddening and a purulent 
posterior nasal discharge. Soft, nontender, pea-sized 
lymph nodes were found in the axillary and inguinal 
areas. 

The thoracic cage, lungs and heart were normal, 
The arterial blood pressure was 110 systolic and 60 
diastolic, and the pulse was regular, with a rate of 
104 per minute. No murmurs were present. 

The scaphoid abdomen revealed no scars or tender- 
ness, and the spleen and the liver were not enlarged. 
The genitalia were normal. The musculature of the 
neck and back was mildly stiff and tender, apparently 
from spasm. Complete neurologic examination revealed 
no abnormalities. 

Laboratory Examination—When the patient was ad- 
mitted, there were 4,000,000 erythrocytes and 3,750 
leukocytes per cubic millimeter. The urine was normal 
except for a transient and mild albuminuria. Aggluti- 
nation occurred with the typhoid “H” antigen at a titer 
of 1:40 and did not occur with the “O” antigen. 
Similar reactions for tularemia and brucellosis were 
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August. The outbreak was sporadic ; the patients 
all came from five counties of eastern Iowa, with 
the exception of 1 patient who was sent from the 
western part of the state. Two of the victims 
were brothers, and both of these patients were 
ill at the same time, but there were no known 
contacts between any of the remaining 8 victims, 
Contacts with ticks, fleas and mosquitoes were 
searched for, but no constant history was elicited, 
nor was there a common source of milk, food 
products or drinking water. However, over half 
of the patients gave a history of swimming in a 
creek, lake or swimming pool a short time before 
the onset of their illness. One victim was found 
to have drunk water from a well which was 
thought to have been contaminated. 


SURVEY OF LITERATURE 

Daniels and Grennan ! reported a series oi 40 
cases of an unusual, acute, febrile illness among 
the soldiers at Fort Bragg, Georgia, during the 
months of July and August 1942. Nearly all 
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TaBLeE 1.—Seasonal Incidence by Percentage 
Sep- Octo- 
Author Location Year Mareh April May June July Augusttember ber = Total 

Paul, Antes and Sahs................ cians hep ces ie 1943 30 60 10 100 
Grennan and Daniels................ RE er 1942 ae 48 =" 2.5 85 12.5 10 
SR er eee Northern California 1934 16.7 a 16.7 33 33 - ain 100 
i che seL sak hpieken wd codes e Northern California 1943-1945 a 15 10 35 25 10 5 10 
Woodland. McDowell and Richards. Texas................ 1942 100 ‘te ais - Pe 100 
EL Sic. doccelneksu ciase<8 2 <w'e Rc cccrbadseves 1940 pa ae 100 109 
Topping, Cullyford and Davis...... Colorado, ........... 1940 6 ¢ 62 22 4 i “is ae 100 

1.5 2 30 19 8 34 4.5 1 100 


i ns i. h uses cna he sone de Baie eee whee eh 6¥a6 ke SEAS SSIS O™ 





hospital revealed a clear fluid, with normal pressure 
readings, 2 cells per cubic millimeter and 34 mg. of 
protein, 695 mg. of chlorides and 82 mg. of sugar per 
hundred cubic centimeters. No organism was grown 
from the cultures of the spinal fluid or the blood. 

Summary.—There was an acute febrile illness, with 
chills, severe headache and backache in a youth 19 years 
of age, who showed signs of a minimal infection of the 
upper respiratory tract, soreness of muscles of the neck 
and back and a mild lymphadenopathy. 

Diagnosis—The illness was diagnosed as an acute 
infectious disease of unknown cause, but not encepha- 
litis or poliomyelitis. 

Subsequent Course —Treatment during his stay of six 
days in the hospital was nonspecific and symptomatic. 
Within the first twenty-four hours a moderate, asympto- 
matic maculopapular eruption developed over the upper 
and lower extremities and later over his chest and trunk, 
which was interpreted by the dermatologist as being 
caused by the administration of sulfathiazole. The fever 
and symptoms subsided simultaneously, with a tem- 
porary exacerbation on August 26 and 27. The exan- 
them gradually improved; his appetite returned, and the 
boy was discharged feeling well on August 28. 


EPIDEMIOLOGY . 


Table 1 shows that all 10 patients were seen 
late in the summer of 1943 and that the major- 
ity of the cases occurred during the month of 





these patients reported a sudden onset of high 
fever, followed by severe headache, backache and 
pains in the extremities. Over half experienced 
chills, and less than one third showed any symp- 
toms referable to an infection of the upper re- 
spiratory tract. About one fourth of the patients 
suffered from nausea and vomiting.. Five of the 
patients showed a biphasic type of illness, and 
all were afebrile within eight days. 

Physical examination revealed few evidences 
of an infection .of the upper respiratory tract. 
Lymphadenopathy was not remarkable, but 95 
per cent showed an enlarged spleen. Thirty-five 
of the 40 patients had a bilaterally symmetric, 
erythematous, localized blush of irregular outline. 
In 30 cases the eruptian was localized to the pre- 
tibial area—whence the title of “pretibial fever.” 

A low leukocyte count and relative lympho- 
cytosis were the rule. Cultures of the blood 
were taken in all cases but showed no growth. 
Agglutinations were negative for Proteus X,», 
Brucella melitensis, the typhoid-paratyphoid 


1. Daniels, W. B., and Grennan, H. A.: Pretibial 
Fever, J. A. M. A. 122:361 (June 5) 1943. 
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group and heterophil antibodies, and a search 
for malarial parasites and the spirillum of re- 
lapsing fever was unsuccessful. Epidemiologic 
investigation revealed that all of the patients 
were quartered in the northern third of the 
populated area of the reservation, near a small 
stream and its tributaries. No common insect 
vectors were found, and there was no evidence 
that the disease was spread by human contact. 
A search for the etiologic factor has been started, 
but no results have been obtained as yet. 

Cheney * reported two outbreaks of an acute 
febrile illness in and around San Francisco dur- 
ing the years 1934 and 1935. As may be noted 
in the chart, the disease showed a great similarity 
to the Iowa cases, with sudden onset of high 
fever, headaches, general malaise and an absence 
of symptoms of the upper respiratory tract as the 
alent features. In one third of the 30 reported 
cases the patient had a nonspecific cutaneous 
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Incidence of symptoms and findings (composite of all 
cases). 


eruption. The disease was rather short-lived, 
often with a “camel-back” fever and pronounced 
postfebrile asthenia. One patient, also suffer- 
ing from tabes dorsalis with gastric crises, died 
on the fourth day. The autopsy diagnoses in- 
cluded acute toxic necrosis of the liver, chole- 
lithiasis, arteriosclerosis, bronchopneumonia and 
syphilitic aortitis. In 4 cases, including the 
one ending fatally, the disease occurred as the 
result of inoculation of blood from a patient ill 
with the disease. The incubation period in these 
cases was sixty to ninety-six hours. Agglutina- 
tion studies, blood cultures, Weil-Felix reactions 
and malarial parasite tests were negative in all 
cases attempted. A thorough epidemiologic sur- 
vey revealed no common vectors, except that 
several of the patients had been bitten by fleas. 
The dengue-carrying mosquito, Aedes aegypti, 
has not been found in northern California. 





2. Cheney, G.: Appearance of a Dengue-Like Fever 
in Northern California, Arch. Int. Med. 56:1067 (Dec.) 
1935; A Dengue-Like Fever, California & West. Med. 
46:8 1937. 
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Woodland and associates * described in de- 
tail an outbreak of Texas tick fever (Bullis 
fever) which occurred at the Brooke General 
Hospital, Fort Sam Houston, Texas, during the 
spring and summer of 1942. The symptoms, 
physical findings and laboratory studies were 
unusually similar to those in the Iowa cases. 
|_ymphadenopathy and leukopenia were seen in 33 
soldiers, while a nonspecific rash was found in 3. 
Agglutination determinations for brucellosis, 
tularemia and the typhoid group were negative. 
Repeated cultures of the blood and smears were 
also negative. Six cases were investigated for 
© fever, Rocky Mountain spotted fever and 
typhus by the complement fixation method, and 
all tests gave negative results. Enlarged lymph 
glands were examined by biopsy in several cases 
and disclosed only lymphoid hyperplasia. All 
patients had been exposed to the bite of the tick, 
Amblyomma americanum, while on duty in the 
maneuver area at Camp Bullis, Texas, but no 
positive proof that the tick was the vector was 
found. All attempts at animal transfer of the 
disease and at growth of an organism were un- 
successful. Results of inoculations of male 
guinea pigs with tick emulsions were not con- 
clusive, and wild animals native to the area 
showed no evidence of the disease. 

A similar outbreak in the same area which 
involved 485 soldiers was reported in the spring 
of 1943. These cases showed more severe symp- 
toms, and one fatality was reported. This case 
showed the terminal clinical picture of severe 
agranulocytic angina and septicemia.‘ 

Bowdoin * discussed an outbreak of an unusual 
syndrome during the month of August 1940, 
near Wrens, Ga. Thirty-five cases were recog- 
nized, but only 17 were studied in any detail. 
These cases showed a great similarity, in most 
respects, to the Iowa group of cases. One half 
of the patients mentioned in this report com- 
plained of epigastric pain, and diarrhea was 


3. Woodland, J. C.; McDowell, M. M., and Rich- 
ards, J. T.: Bullis Fever (Lone Star Fever—Tick 
Fever) : An Endemic Disease Observed at Brooke Gen- 
eral Hospital, Fort Sam Houston, Texas, J. A. M. A. 
122:1156 (Aug. 21) 1943. 

4. The rickettsial causation of Texas tick fever has 
since been proved by studies with guinea pigs. (Anigstein, 
L., and Bader, M. N.: Investigations on Rickettsial 
Diseases in Texas: IV. Experimental Study of Bullis 
Fever, Texas Rep. Biol. & Med. 1:389, 1943. Livesay, 
H. R., and Pollard, M.: Laboratory Report on a Clinical 
Syndrome Referred to as Bullis Fever, Am. J. Trop. 
Med. 23:475, 1943). The tick Amblyomma americanum 
has been demonstrated to be a carrier of this disease, 
which is immunologically different from either Rocky 
Mountain spotted fever or Q fever. 

5. Bowdoin, C. D.: A New Disease Entity (?), 
J. M. A. Georgia 31:437, 1942. 
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present in 2 patients. A fine, transient, red- 
dish rash, which was most noticeable over the 
anterior aspects of the legs and which was not 
unlike measles, was noted in the later cases. 

Agglutination determinations which included 
the typhoid group, brucellosis, endemic murine 
typhus and tularemia were negative for 11 pa- 
tients tested. Studies of the blood, cultures of 
the stools and Weil-Felix tests were consistently 
negative in results. Interestingly enough, a 
technician who handled the cultures of the stools 
acquired the disease in typical form. The only 
common factor found was that all the patients 
had been swimming in Brushy Creek within one 
week of their illness. This creek was known to 
receive much privy drainage, and it was near a 
slaughter house dumping grounds. 

Topping and others reported * an interesting 
series of cases of an acute, benign, febrile disease 
which was apparently caused by the bite of a 
tick, Dermacentor andersoni. This disease, 
which occurred in Colorado and adjoining states, 
had been previously described in the literature, 
but an actual causative agent had not been re- 
ported. Topping believed Colorado tick fever 
to be akin to South African tick fever, Kenya 
typhus and Columbian spotted fever, all repu- 
tedly caused by one of the arthropods, usually 
a tick. This disease, characterized by fever, 
headache, backache, muscle pains and photo- 
phobia, often shows a “saddle-back”’ febrile re- 
sponse. Leukopenia is the rule, and an exanthem 
has not been described. 

In the cases reported by Topping the patients 
were known to have been bitten by the tick 
Dermacentor andersoni, usually within a week 
of the onset of the illness. Extensive efforts at 
animal transfer and the isolation of an organism, 
either from patients or ticks, were uniformly 
unsuccessful. 

A survey of a group of unusual illnesses with 
apparently definite, though still undetermined, 
etiologic factors and with remarkable resem- 
blances in the clinical aspects has been made in 
detail. A review of the existing clinical entities 
with known definite etiologic agents shows that 
many have a surprisingly similar pattern. 

Influenza in many respects follows a course 
quite related to the previously described illnesses. 
However, as may be seen in table 1, the inci- 
dence of the disease discussed here is greatest 
during the summer months, at which time in- 
fluenza is relatively uncommon. Because of the 
fact that the disease has not been transmitted 
by direct contact with a victim and because of 


6. Topping, N. H.; Cullyford, J. S., and Davis, G. E.: 
Colorado Tick Fever, Pub. Health Rep. 55:2224, 1940. 
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the too frequent occurrence of a skin eruption 
and icterus, the diagnosis of influenza is un- 
tenable. 

The epidemic form ot relapsing fever is caused 
by Barrelia recurrentis, which is transmitted by 
the bite of a louse.* This form of the disease 
is common to Texas and the eastern seaboard 
states, but it is far more common in Europe and 
Northern Africa. Various species of soft ticks 
are responsible for the spread of the nonepidemic 
form of relapsing fever, a number of rodents 
serving as intermediate hosts. This form of the 
disease is prevalent in South and Central Amer- 
ica, and a number of cases are reported in the 
western states, especially California and Texas. 
The clinical picture is compatible in many re- 
spects, the common features being an abrupt 
onset of high fever, severe headache and body 
pains. Vomiting and icterus are seen rathier 
commonly, and splenomegaly is the rule. How- 
ever, signs of an infection of the upper respira- 
tory tract, leukocytosis and a noticeable tendency) 
to febrile relapses tend to differentiate this dis- 
ease. During the “pretibial fever”. outbreak in 
Georgia in 1942, relapsing fever was seriously 
considered as a diagnosis, but diligent search 
of the blood smears failed to reveal the offending 
spirochete. 

The clinical course of Rocky Mountain spotted 
fever ® is generally much more severe, although 
the onset is surprisingly similar. A high white 
blood cell count and the appearance of a char- 
acteristic rash are almost constant in this well 
defined disease, which is transmitted by the bite 
of the tick, Dermacentor andersoni, in the Rocky 
Mountain region, and by the tick, D. variabilis, 
in the East and Midwest. The organism, Dermo- 
centroxenus rickettsii, usually seen during the 
summer months, is the causative factor in Rocky 
Mountain spotted fever. 

The epidemic form of typhus,® caused by 
Rickettsia prowazeki and transmitted through 
the bite of a louse, is usually associated with war 
and famine and has seldom been seen in the 
United States: This form of typhus has a strong 
tendency to run a severe course. The endemic 


7. Strong, R. P.: Relapsing Fever, M. Clin. North 
America 27:734, 1943. 

8. Topping, N. H.: Rocky Mountain Spotted Fever, 
M. Clin. North America 27:722, 1943. Kelly, F. L.: 
Rocky Mountain Spotted Fever: Its Prevalence and Dis- 
tribution in Modoc and Lassen Counties, California; Pre- 
limizary Report, California State J. Med. 14:407, 1916 
Munson, E. L.: Rocky Mountain Spotted Fever and 
Endemic Typhus Fever, California & West. Med. 41: 
365, 1934. 

9. Dyer, R. E.: Typhus Fever, M. Clin. North 
America 27:775, 1943. Cumming, J. G., and Senftner, 
H. F.: The Prevention of Endemic Typhus in Cali- 
fornia. J. A. M. A. 69:98 (July 14) 1917. 
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murine form of typhus, most prevalent in the 
late summer and fall, more nearly approximates 
the picture of the described outbreaks. This 
form of the disease is transmitted by the bite of 
the rat flea. Points where the disease is endemic 
have been discovered along the entire eastern, 
northern and western coasts, and as far inland 
as Cleveland and Cincinnati. Usually this entity 
presents a typical exanthem starting on the fifth 
day of the illness, but the eruption may be so 
transient as to be entirely overlooked. Again, 
in spite of the infrequency of a low leukocyte 
count, a high white cell determination is unusual. 
The consistently negative Weil-Felix reactions 
and the infrequency of flea bites tend to eliminate 
the etiologic diagnosis of endemic typhus fever 
from our series. Brill’s disease?® is believed 
to be immunologically identical with classic epi- 
demic typhus. Zinnsser feels that this illness 
has become endemic in immigrant populations, 
since there is no proof that it is transmitted by 
the bite of a louse. This disease is most prev- 
alet along the northern coast of the United 
Sta'es and cannot be seriously considered in the 
diaynosis. 

ln the United States the mosquito, Aedes 
aeg\ pti, has been found to be the vector for 
denzue fever,’’ which is quite widespread over 
the tropical and semitropical areas of the world. 
This disease was first accurately described in 
this country by Benjamin Rush, who rather 
aptly referred to the Philadelphia epidemic in 
the latter part of the eighteenth century as break- 
fever. This clinical entity has been re- 
ported in many southern coastal states and as 
far north as Pennsylvania. The clinical picture 
has been found to be polymorphic in the various 
epidemics throughout the world, but the main 
characteristics were well described by Siler, Hall 
and Hitchens in 1926: “Typical cases are char- 
acterized by sudden onset with physical weak- 
ness, headache, postorbital pain and soreness, 
flushing of the face, suffusion of the eyes, 
anorexia with loss of the sense of taste, back- 


10. Holmes, W. H.: Bacillary and Rickettsial Infec- 
tions, New York, The Macmillan Company, 1940. 


11. Philadelphia in the Summer and Autumn of the 
Year 1780, Philadelphia, Prichard & Hall, 1789. Rice, 
L.: A Clinical Report of the Galveston Epidemic of 
1922, Am. J. Trop. Med. 3:73, 1923. Scott, L. C.: 
Dengue Fever. in Louisiana, J. A. M. A. 80:387 (Feb. 
10) 1923. Siler, J. F.; Hall, M. W., and Hitchens, A. P.: 
Dengue Fever: Its History, Epidemiology, Mechanism 
of Transmission, Etiology, Clinical Manifestations, Im- 
munity and Prevention, Philippine J. Sc. 29:1, 1926. 
Chandler, A. C., and Rice, L.: Observations on the 
Etiology of Dengue Fever, Am. J. Trop. Med. 3:233, 
1923. Rivers, T. M.: Relation of Filtrable Viruses to 
Diseases of the Nervous System, Infections of the Cen- 
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tral Nervous System, A. Research Nerv. & Ment. Dis., 
| Proc. 12:49, 1932. 
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ache, pain in the bones and joints, marked pros- 
tration, mental depression and a general feeling 
of wretchedness. There is a secondary or ter- 
minal eruption of a polymorphous character.” 


The rash, reported by some authors to be 
present in 80 per cent of their cases, was barely 
mentioned by Rush. The majority of writers 
have found a percentage between these two ex- 
tremes. Leukopenia is the rule, and a biphasic 
“saddle-back” fever is often seen. Apparently, 
however, the latter is not too constant a finding. 
The clinical picture of dengue is thus quite 
compatible in most respects to the outbreaks 
outlined in table 2. In fact, it has been stated 
recently that the “pretibial fever” epidemic in 
reality was dengue. Cheney seriously considered 
this disease in his two series of cases but was 
unable to confirm his suspicions in any manner. 
No consistent contact with the mosquito Aedes 
aegypti, which carries the virus of dengue in 
the United States, is present in any of the listed 
outbreaks. 

During the poliomyelitis season these cases 
will invariably be diagnosed as infantile paralysis. 
The onset of this condition with a chill speaks 
against infantile paralysis. Cerebrospinal menin- 
gitis is another condition which must be ruled 
out, as well as acute encephalitis.‘27 The absence 
of any abnormalities in the spinal fluid assists 
greatly in ruling out the infections of the nervous 
system which are likely to occur at that time of 
the year. The severity of the headache was 
dependent entirely on the height of the tem- 
perature and disappeared as the temperature re- 
turned to normal. 

COMMENT 


To try to designate this syndrome by the 
introduction of another colloquial term would 
accomplish no useful purpose. Until more 
specific data are available relative to the cause 
of this condition, we are content to designate 
it as a “dengue-like” disorder. The practical 
implications in recognition of this disorder, how- 
ever, should not be overlooked. Since these 
patients became ill during the height of the polio- 
myelitis epidemic in Iowa in 1943, they were 
invariably admitted to the isolation division with 
the tentative diagnosis of early poliomyelitis or 
meningoencephalitis. As the clinical picture 
became clearer in our minds, certain features of 


12. Toomey, J. A.: Differential Diagnosis of Menin- 
geal Irritations, J. lowa M. Soc. 32:355, 1942. Seiffert, 
G.: Virus Diseases in Man, Animal and Plant, New 
York, F. Hubner Company, 1944. Salzman, S. R.: An 
Infectious Syndrome Resembling Influenza, Ohio State 
M. J. 38:328, 1942. Neurotropic Virus Diseases: Circu- 
lar Letter No. 74, Office of the Surgeon General of the 
Army, Mil. Surgeon 92:494, 1943. 
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the “dengue-like” syndrome established them- 
selves. The onset of the condition with a chill 
or chilly sensation, the high fever and the lack 
of true paralysis or alteration in the reflexes 
tended to rule out poliomyelitis. The only ex- 
planation we can offer for the localized weak- 
ness presented by several patients is a pseudo- 
paralysis due to local muscular tenderness. Great 
reliance was placed on the results of the spinal 
luid examination as a means of accurate differ- 
entiation from the acute inflammations of the 
central nervous system and its coverings. The 
relatively rapid subsidence of symptoms and the 
absence of sequelae were also important features. 
‘he headache and muscular pains are comparable 
to the symptoms of other severe infections such 
smallpox, dengue and typhoid. 


SUMMARY 


Ten patients were admitted to the isolation 


‘division of the University Hospitals with a 


tentative diagnosis of poliomyelitis. In these pa- 
tients had developed an acute infectious disease 
characterized by chills or chilly sensations, severe 
headache, muscular soreness and high fever. 
Although the cause is unknown, the condition 
bears a resemblance to dengue and thus was 
designated as a “dengue-like” disorder in order 
not to add another colloquial term to the litera- 
ture. The differential diagnosis from acute in- 
fections of the central nervous system was 
carefully studied. Undoubtedly, further observa- 
tion and study of this syndrome.may result in 
the discovery, of the etiologic agent, as has been 
done in the Texas tick fever outbreak. 
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Neutropenia can result from various causes, 
which include inhibition of granulopoiesis in the 
bone marrow, arrest of maturation and excessive 
destruction of neutrophils. It is also a common 
associated finding in other blood dyscrasias and 
in some infections and infectious diseases. 
Neutropenia that arises from depression of bone 
marrow often is associated with corresponding 
reduction of other elements formed in the mar- 
row, for example, erythrocytes and _ platelets. 
This reduction occurs in the various types of 
aplastic anemia ; in anemia secondary to roentgen 
‘and radium irradiation, to exposure to benzene 
and to the administration of various chemicals, 
such as derivatives of the benzene ring, arsphen- 
amine, sulfonamide compounds and gold com- 
pounds, and in anemia in which the etiologic 
factor is unknown. The myelophthisic anemias 
that accompany myeloma, osteosclerosis, Hodg- 
kin’s disease, involvement of the marrow by 
metastatic carcinoma or tuberculosis, leukopenic 
forms of leukemia and Gaucher’s disease often 
are associated with neutropenia. 

In the agranulocytosis of Schultz (malignant 
neutropenia) profound neutropenia occurs. 
There may be either pronounced reduction or 
complete disappearance of granulocytic elements 
in the marrow, or there may be an arrest of 
maturation characterized by hyperplastic marrow 
with increase in the number of young granulo- 
cytic forms. Darling, Parker and Jackson ’ 
termed the latter granulocytic anakmesis. Cer- 
tain drugs, such as aminopyrine, are common 
precipitating factors.* The clinical course in the 
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1. Darling, R. C.; Parker, F., Jr., and Jackson, 
H., Jr.: The Pathological Changes in the Bone Mar- 
row in Agranulocytosis, Am. J. Path. 12:1-12 (Jan.) 
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1938. Madison, F. W., and Squier, T. L.: The Etiol- 
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29) 1938. 


reported cases was acute, with termination 
death or in complete recovery. 

Neutropenia commonly is associated wit! 
blood dyscrasias such as pernicious anemia an 
the so-called Banti syndrome. In some specific 
infections, such as ‘tuberculosis, influenza, 
malaria, measles gand dengue fever, neutropen 
frequently is encountered. 


Jt 


Recently Wiseman and Doan* reported 
cases in which a syndrome called primary 
splenic neutropenia was present. The char- 
acteristic features were profound granulocyt: - 
penia of the peripheral blood, splenomegaly ai 
myeloid hyperplasia of qualitatively. normal cel! - 
There was also a characteristic absence of ass 
ciated hepatic damage such as occurs in Bant 
syndrome and of contributing factors such «s 
chronic infection and use of certain drugs, at 
finally, there was reestablishment of a norn 
leukocyte count after splenectomy. The clini 
syndrome reported by Wiseman and Doan 
thought to be closely allied to thrombope: 
purpura and to hemolytic icterus. In primary 
splenic neutropenia the spleen either destroys 
neutrophils in excessive numbers or inhibits 
granulopoiesis in the marrow, while in thrombo- 
penic purpura its action is primarily against 
platelets, and in hemolytic icterus its action is 
against erythrocytes. Wiseman and Doan ob- 
served some overlapping in the clinical charac- 
teristics of the three syndromes. Moore and 
Bierbaum* and Muether and associates * also 
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reported 2 cases of primary splenic neutropenia. 


The purpose of this paper is to report an 
additional case of primary splenic neutropenia. 
This case presents several unusual features that 
have not previously been observed. 


REPORT OF A CASE 


\ white woman 60 years of age was first seen by 
one of us (H. M. R.) on Jan. 30, 1942, before she 
came to the Mayo Clinic. The principal complaints 
at that time were headache and coryza. There were 
no symptoms referable to the respiratory, cardiovas- 
cular, gastrointestinal or genitourinary system and no 
hi:tory of, any type of medication prior to onset ‘of 
tl present illness. The latter statement was con- 
firmed by repeated questioning of the patient and was 
su))stantiated by her husband. No chemotherapeutic 
agents or other drugs that might depress the leukocyte 
count were administered while the patient was under 


occasional normoblast was present. The results of 
subsequent studies of the blood are outlined in table 1. 
The Kahn test of the blood was negative. 

The patient’s temperature from January 30 to Feb- 
ruary 5 varied from 100 to 103.4 F. (37.8 to 39.1 C.). 
The administration of liver extract, yellow bone mar- 
row extract and a liver-stomach concentrate was started. 
On February 2, administration of a solution of pentose 
nucleotide was begun. The dose of pentose nucleotide 
was 10 cc. intramuscularly four times daily for ten 
days and then once daily for one week. Five hundred 
cubic centimeters of blood was given on February 4 
and 9. On February 4, otitis media on the left side 
developed and necessitated paracentesis. Slight serous 
drainage persisted for three weeks. The temperature 
returned to normal on February 5. The patient re- 
mained listless and weak and still complained of mod- 
erate exhaustion on dismissal from the hospital on 
February 16. Subsequent transfusions of 500 cc. of 
whole blood were given on March 24 and April 10. 
Weakness and exhaustion continued to be prominent 














ob servation. For approximately ten years the patient symptoms. 
TasLe 1.—Blood Counts and Values for Hemoglobin Before Operation 
Leuko- Erythro- Leukocytes, per Cent 
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4,010,000 .80 19 es 61 18 1 1 
had known of enlargement of the spleen, which On physical examination in August 1942, when the 


was ‘discovered by her local physician. The history 
revealed nothing more of significance except the 
usual childhood diseases and tonsillectomy. 

Physical examination showed that the patient was 
elderly and obese. She appeared to be listless but 
was not acutely ill. The temperature was 102 F. 
(38.8 C.), the pulse rate 80 beats a minute and the 
respiratory rate 20. The blood pressure was 130 mm. 
of mercury systolic and 80 mm. diastolic. Examina- 
tion of the eyes, nose, throat, chest, heart and extremi- 
ties gave negative results. There was no evidence of 
ulceration of the mouth or bleeding of the gums. The 
abdomen was moderately distended. The spleen was 
palpable 9 cm. below the costal margin. The liver 
was not palpable. 

The concentration of hemoglobin (Sahli) was 70 per 
cent; erythrocytes numbered 3,750,000 and leukocytes 
1600 in each cubic millimeter of blood. The color 
index was 0.95. The percentages of the various types 
of leukocytes were as follows: segmented polymorpho- 
nuclears 1, stab forms 7, lymphocytes 81 and mono- 
cytes 11. There was slight polychromatophilia, and an 


patient first came to the clinic, there was no essential 
change from the previous findings. Roentgenologic 
examinations gave the following results: The chest 
was normal except for a Ghon tubercle on the right. 
The esophagus was normal, and there was no evidence 
of esophageal varices. The stomach also was normal. 
Examination of blood smears showed relative lympho- 
cytosis, monocytosis, thrombopenia and hypochromic 
anemia with a tendency to microcytosis of the erythro- 
cytes. No immature myeloid cells were seen. The retic- 
ulocyte percentage was 2.7. There was noticeable clot 
retraction at the end of one hour and complete retraction 
at the end of two hours. The results of a fragility test, 
which were normal, were as follows: patient, 0.46 to 
0.35 per cent ; control, 0.44 to 0.34 per cent. Test of hepatic 
function by the sulfobromophthalein sodium method 
showed grade 2+ retention of dye on the basis of a 
scale of 1 to 4 in which 1 designates the least and 4 
the most retention. The concentration of bilirubin was 
1.2 mg. per hundred cubic centimeters of serum, and 
the van den Bergh reaction was indirect. The platelets 
numbered 51,000 per cubic millimeter of blood. Counts 
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on sternal aspiration are shown in table 2. 


TasLe 2—Results of Examination of Bone Marrow 
Obtained on Sternal Aspiration 











Per Per 100 
Leukocytes Cent Erythrocytes Cells 
Basophilic normoblasts 2 
Polychromatic normo- 


Leukoblasts........... 6 
Neutrophilie 


Premyelocytes. .. 17 OS Se ee 
Myelocytes....... 16 Orthochromatic normo- 
Metamyelocytes. 24 Ter. es ‘i 


Band forms.. 10 Damaged cells.... 


Eosinophilic 


Premyelocytes. l 
Myelotytes...... : 3 
Metamyelocytes.. 1 


Lymphocytes, mature 














Fig. 1—Section of spleen (x 80). 


The preoperative diagnosis was primary splenic neu- 
tropenia, although Banti’s syndrome (thrombosis of the 
splenic vein) could not be eliminated. 

On September 4 splenectomy was performed. The 
spleen weighed 900 Gm. A small ectopic spleen, which 
was situated retroperitoneally in the region of the 
upper pole of the left kidney, was found and removed 
also. Examination of the stomach, duodenum, pancreas 
and pelvis at operation revealed nothing abnormal. 
Examination of the liver revealed hepatitis, grade 2 
on the basis of a scale of 1 to 4 in which 1 designates 
the least and 4 the most severe condition. A specimen 
was removed for study. 

Microscopic examination of the spleen showed preser- 
vation of architecture. The malpighian corpuscles were 
normal in number and morphologic appearance (figs. 
1 and 2). There was an increase in cellularity, but 


this did not involve the reticuloendothelial elements. 
The pulp was filled with lymphocytes, erythrocytes and 
plasma cells. 
not in increased numbers. 


Polymorphonuclear cells were seen but 
There was some dilatation 
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of leukocytes and erythrocytes in bone marrow obtained 
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of the sinuses but no evidence of the fibrosis so com- 
monly seen in Banti’s syndrome. Clasmatocytes in 
increased numbers could not be found. The picture 























Fig. 3.—Section of liver (x 80). 


microscopically suggested chronic splenitis rather than 
Banti’s syndrome. Studies after supravital staining 
were not done. There was chronic hepatitis with fatty 
degeneration (fig. 3). 














) com- 
tes in 
yicture 


| 








— 





than 
ining 
fatty 





ROGERS-HALL—SPLENIC NEUTROPENIA 


Four hours after the operation, the leukocyte count 
was 7,600 and the erythrocyte count was 3,860,000 per 
cubic millimeter of blood. Examination of a blood 
smear revealed microcytosis and signs of increased 
regeneration of erythrocytes. The following day, nu- 
merous neutrophils were seen in the blood smear, and 
regeneration of erythrocytes was more active. The 
results of subsequent hematologic studies are recorded 
in table 3. The postoperative course was complicated 
by development of atelectasis of the lower lobe of the 
left lung accompanied by pleural effusion. This sub- 
sided spontaneously without the use of. chemotherapeutic 
ents. 

During the two years since the operation, the pa- 

tient’s health has been excellent, and the picture with 

reference to the blood has remained normal. There 

has been no evidence of hepatic insufficiency. On April 

7, 1943 hepatic function as indicated by the sulfo- 
ophthalein method was normal. 
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operation, there has been no evidence of progres- 
sive hepatic disease. On the contrary, the evi- 
dence of hepatic damage noted before the opera- 
tion has disappeared. The fact should be empha- 
sized that hepatitis may occur in primary splenic 
neutropenia but that this complication, although 
it increases the risk, does not contraindicate oper- 
ation and apparently does not decrease the pros- 
pect of the ultimate cure. 

Wiseman and Doan studied the cells of the 
splenic parenchyma by means of supravital stain- 
ing and observed pronounced increase in the 
number and activity of the macrophages. The 
macrophages were actively engaged in phago- 
cytosing neutrophils and erythrocytes. While 
supravital studies were not performed in our 


TaB_e 3.—Blood Counts and Values for Hemoglobin After Operation 
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COMMENT case, sections of the spleen revealed no evidertce 


The foregoing case fulfils in general the clin- 
ical requirements of the syndrome of primary 
splenic neutropenia. Profound granulocyto- 
penia, myeloid hyperplasia of bone marrow, 
splenomegaly and thrombopenia were observed 
prior to splenectomy. Normal leukocyte and 
platelet counts were established after operation. 
The clinical cure by splenectomy of a patient 
who had pronounced granulocytopenia for eight 
months should be emphasized. However, in two 
features, namely, the associated evidence of 
hepatic disease and the microscopic appearance 
of the spleen, this case differs from the original 
cases reported. 

The presence of hepatic disease manifested 
by retention of dye, grade 2, in the sulfobromo- 
phthalein test, gross changes in the liver seen at 
operation and the finding of chronic hepatitis 
with fatty degeneration on biopsy has not been 
reported previously in association with primary 
splenic neutropenia. In the two years since the 


of hyperplasia or phagocytic activity of the 
reticuloendothelium or of presence of free macro- 
phages in the pulp. This observation agrees 
with that of Muether and his associates. While 
the clinical syndrome of primary splenic neutro- 
penia seems well established, the microscopic 
appearance of the spleen does not seem to be 
constant. 

While other investigators have expressed the 
opinion that excessive destruction of neutrophils 
in the spleen is the cause of neutropenia in this 
syndrome, absence of increased phagocytic ac- 
tivity of the reticuloendothelium in 2 of the 8 
cases reported to date raises the question of some 
other etiologic mechanism. Moore and associates 
hypothesized concerning the existence of a sub- 
stance termed a leukolysin, which was formed 
in the spleen and caused suppressed leukopoiesis 
in the bone marrow. Although the marrow ap- 
peared to be more cellular after splenectomy 
than it was before, they felt that this change 
might be due to errors inherent in the technic 
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of sternal puncture. However, the formation of 
leukolysin in the presence of this syndrome, in 
our opinion, has not been disproved. 

The differential diagnosis in our case pre- 
sented some interesting possibilities. Banti’s 
syndrome, or thrombosis of the splenic vein, was 
seriously considered as a cause of the leukopenia 
and neutropenia because of the preoperative 
evidence of hepatic damage. In view of the 
duration of the splenomegaly and neutropenia, 
however, esophageal varices and pronounced 
anemia would probably have been present in 
association with Banti’s disease. Anemia was 
never a feature of this case, as the erythrocyte 
count was within normal limits except for those 
changes that might result from loss of blood at 
operation. Microscopicaliy, the absence of evi- 
dence of hepatic cirrhosis, which might have 
been expected because of the duration of the dis- 
ease, and the appearance of the spleen were 
against a diagnosis of Banti’s disease. The im- 
provement after operation, with clinical and 
laboratory evidence of disappearance of hepatic 
damage, is further evidence against this syn- 
drome. 

Malignant neutropenia was considered but was 
eliminated by the chronicity of the hematologic 
findings and the fact that the condition was not 
precipitated by a drug. Finally, splenomegaly 
is not an associated finding in malignant neutro- 
penia. 
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The splenomegaly and neutropenia raised the 
question of aleukemic leukemia, but the absence 
of immature forms in the smears of peripheral 
blood as well as absence of pronounced shift to 
the left in the bone marrow were sufficient evi- 
dence against this diagnosis. 

Aplastic anemia was considered in view of the 
low leukocyte count with depression of granulo- 
cytes and associated thrombopenia, but the normal 
number of erythrocytes and the results of exami- 
nation of bone marrow eliminated this diagnosis. 


SUMMARY 


A case that fulfils the clinical criteria of pri- 
mary splenic neutropenia was observed. This is the 
eighth case of that disease reported in the litera- 
ture. The predominating features were pro- 
found neutropenia, thrombopenia, splenomegaly 
and myeloid hyperplasia of bone marrow. Cure 
was effected by splenectomy. The presence of 
hepatic damage associated with primary splenic 
neutropenia is reported for the first time. This 
complication occurring with primary splenic 
neutropenia does not contraindicate splenectonyy. 
The details of the microscopic appearance of the 
spleen in our case varied to some extent from 
those in the previously reported cases. Primary 
splenic neutropenia, as well as thrombopenic 
purpura, congenital hemolytic icterus and Banii’s 
disease (thrombosis of the splenic vein), is a 
clinical indication for splenectomy. 
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VASCULAR DISEASES 


TENTH ANNUAL REVIEW 


THEODORE R. VAN DELLEN, M.D.; GEORGE W. SCUPHAM, M.D.; 


AND EDSON FAIRBROTHER FOWLER, M.D. 


GEZA ve TAKATS, MLD. 
CHICAGO 
(Concluded from Page 142) 
PRIMARY VASCULAR HYPERTENSION 


. study of 1,000 normal persons and 272 with 
hypertension by Amsterdam and Amsterdam * 
revealed striking differences in systolic blood 
pressure in the two arms in both groups. The 
dif erences were greater in the group with hyper- 
tension than in the normal subjects, and the pres- 
sure was commonly higher in the right than in 
the left arm. The differences in diastolic pres- 
sure were less pronounced. Age and sex were 
not factors. Disparities were noted in 76.4 per 
cent of the normal persons and in 89.3 per cent of 
those with hypertension. In some cases, particu- 
lar'v in the hypertensive group, the differences 
were remarkable. This study reveals the impor- 
tance of making observations on both arms. One 
sid’ should not be compared to the other, and 
follow-up observations should always be made on 
the same side. The causes for such disparity in 
blood pressure readings lie in the anatomic varia- 
tions of the main vascular branches of the aortic 
arch. 

\n interesting observation has been made by 
Roth, Robinson and Wilder ® on the effect of the 
cold pressor test on patients with Addison’s dis- 
ease. Some of these apparently show an in- 
creased response to the standard cold stimulus. 
When they were treated with desoxycorticos- 
terone acetate, the blood pressure rose in prac- 
tically all instances, and in some cases to 
hypertensive levels. In those in whom the re- 
sponse to the cold pressor test was particularly 
marked, the maximum and the earliest rise in 
pressure after treatment were with the drug in 
question. 


96. Amsterdam, B., and Amsterdam, A. L.: Disparity 
in Blood Pressures in Both Arms in Normals and 
Hypertensives and Its Clinical Significance: A Study 
of 1,000 Normals and 272 Hypertensives, New York 
State J. Med. 43:2294 (Dec. 1) 1943. 

97. Roth, G. M.; Robinson, F. J., and Wilder, R. M.: 
Changes of Systolic and Diastolic Blood Pressure and 
the Response of the Blood Pressure to the Cold Pressor 
Test Among Patients Suffering from Addison’s Disease 
During Treatment with Desoxycorticosterone Acetate, 
Proc. Staff Meet., Mayo Clin. 18:450 (Nov. 17) 1943. 


Russek ** takes issue with Hines and Brown 
as to the interpretation of the response to the 
cold pressor test. He is of the opinion that hyper- 
reaction cannot be regarded as a characteristic 
of hypertension. He found that there was a 
definite increase in the number of hyperreactors 
among older patients. This may be illustrated by 
the finding that in the 40 to 49 year age group 
the incidence was 24.2 per cent and that in the 
60 to 69 year group it was 56.1 per cent. The 
average response of both hyporeactors and 
hyperreactors increased with age, so that he 
assumed that a person who was a hyporeactor at 
40 years might become a hyperreactor when he 
reached the age of 60. Such an increased response 
he “attributed to changes in the threshold for pain 
and increasing vasomotor lability with succeeding 
decades.” The view that a hyperreaction to the 
cold pressor test is a characteristic of an indi- 
vidual for his lifetime cannot be held in the light 
of Russek’s observations. The hyperresponse of 
older individuals bears no relation to hyper- 
tension, nor is it related to a family history of 
hypertension. 

Observations on blood pressure made by 
Alam and Smirk *® on normal men showed that 
casual blood pressures, that is blood pressures 
taken abruptly without preparation, compared 
with those taken after one-half hour of rest and 
elimination of emotional reaction to the pro- 
cedure, were constantly higher. Hypertensive 
patients with pressures which averaged ©195 
systolic and 116 diastolic in the casual reading 
had values of 151 systolic and 95 diastolic under 
the basal conditions imposed. These findings 
tend to confirm similar observations reviewed 
previously. As might be expected, the differ- 


98. Russek, H. L.: The Significance of Vascular 
Hyperreaction as Measured by the Cold Pressor Test, 
Am. Heart J. 26:398 (Sept.) 1943. 

99. Alam, G. M., and Smirk, F. H.: -Casual and 
Basal Blood Pressures: I. In British and Egyptian 
Men, Brit. Heart J. 5:152 (July) 1943; II. In Essen- 
tial Hypertension, ibid. 5:156 (July) 1943.. Gatman, M.; 
Amin, M., and Smirk, F. H.: Casual and Basal Blood 
Pressures: III. In Renal Hypertension, ibid. 5:161 
(July) 1943. 
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ences between casual and basal blood pressure 
were much less in+cases in which the in- 
creased pressure was due to renal disease. The 
blood vessels in hypertension should be no more 
reactive to vasomotor stimulation than those of 
normal persons if the increased blood pressure is 
due to actual renal disease. 

Rogers and Palmer?® in a discussion of 
“nervous hypertension” comment on its fre- 
quency as noted during physical examination of 
candidates for the armed forces. In one month, 
222 examples of mild transient or variable hyper- 
tension were found during the examinations of 
1,574 men. The systolic pressure varied from 
140 to 160 and the diastolic from 95 to 110, 
rarely rising as high as 120. About one third 
had systolic hypertension only. 

Such persons with transient nervous hyper- 
tension (or casual hypertension) often showed 
other phenomena of sympathetic stimulation, 
such as tachycardia, sweating and pilomotor re- 
action. These men also showed a pressor 
response to cold greater than that observed in 
normal persons, but less than that in persons 
with actual mild, early hypertension. The 
authors are of the opinion that this type of hyper- 
tension carries with it an excellent prognosis in 
regard to both mortality and morbidity. This is 
based on a follow-up study of 25 cases. 

It would seem that the subjects having only 
an increased systolic pressure must be separated 
from those having a diastolic rise as well. Those 
in the latter group, according to most opinion, 
are candidates for permanent essential hyper- 
tension later in life. They might be expected 
to be hyperreactors to the cold pressor test. 

The appearance of acute hypertension has 
been described as one of the features of acute 
toxic nephrosis resulting from carbon tetra- 
chloride poisoning.*** It occurs relatively late in 
the course of the disease, after renal swelling in- 
creases the intrarenal pressure. This, Corcoran, 
Taylor and Pope suggest, results in decreased 
intrarenal pulsation, which they regard as the 
most probable mechanism for the production of 
the renal pressor substance. Hypersensitivity 
to epinephrine was another feature of this dis- 
order. All symptoms, including the hyperten- 
sion, disappeared in the case described. 

As a result of observations based on the use 
of spinal anesthesia in patients with hypertension 
and in normal persons, Gregory, Lindley and 


100. Rogers, W. F., and Palmer, R. S.: Transient 
Nervous Hypertension as a Military Risk: Its Relation 
to Essential Hypertension, New England J. Med. 230: 
39 (Jan. 13) 1944. 

101. Corcoran, A. C.; Taylor, R. D., and Page, I. H.; 
Acute Toxic Nephrosis Following Carbon Tetra-Chlo- 
ride Poisoning, J. A. M. A. 123:81 (Sept. 11) 1943. 
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Levine *** suggest that essential hypertension 
may have a vasomotor mechanism arising in the 
central nervous system as well as the generally 
accepted humoral renal mechanism. The basis 
of this suggestion was the observation that blood 
pressure of patients with hypertension fell to 
relatively low levels during high spinal anesthesia 
and returned promptly to its former level as the 
anesthetic action subsided. In persons with nor- 
mal arterial pressure, there was only a slight fall. 
Epinephrine had its usual effect on the vasomotor 
mechanism during anesthesia and at the time 
blood pressure was found to be lowest. 

Page, Taylor, Corcoran and Mueller ** de- 
scribed the same procedure, spinal anesthesia te 
the nipple line, as a means of differentiating what 
they prefer to label “neurogenic” hypertension 
from essential hypertension. No _ consistent 
change of arterial pressure, renal blood flow or 
resistance was noted in patients with essential 
hypertension. In a group of 8 patients with so- 
called “neurogenic” hypertension, all but | 
showed a fall in arterial pressure. All showed an 
increase in renal blood flow. They state that 
such findings point to a participation of a neuro- 
genic vasomotor mechanism in the arterial hyper- 
tension of certain patients. They believe that 
spinal anesthesia offers a means of differentiating 
the neurogenic from the renal type of essential 
hypertension. 

Page *°* has amplified his views on this subject, 
and suggests that interruption of vasoconstrictor 
pathways in patients with so-called “neurogenic” 
hypertension results in actual renal vasodilatation, 
while in patients with hypertension of the type in 
which the renal pressor mechanism is predomi- 
nant removal of vasoconstrictor impulses has 
little or no effect. 

It would seem reasonable to regard “neuro- 
genic” hypertension not as a separate disease but 
as an earlier stage of essential hypertension. Cer- 
tainly there is good reason to believe that in every 
case of essential hypertension in which the 
vicious circle of the renal humeral mechanism has 
been established there must be an inciting stage. 
This stage is not the same in all cases. Several 
mechanisms are known, the toxemia of pregnancy 


102. Gregory, R.; Lindley, E. L., and Levine, H.: 
Studies on Hypertension: II. The Effect of Spinal 
Anesthesia on Blood Pressure of Hypertensive Patients; 
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and Mueller, L.: Correlation of Clinical Types with 
Renal Function in Arterial Hypertension: II. Effect of 
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VAN DELLEN ET AL—VASCULAR DISEASES 


for one example, but probably in most instances 
the condition is neurogenic in that it is charac- 
terized by a vasomotor mechanism which is 
hypersensitive to stimulation whether that stimu- 
lus be cold or emotion. This emotional or 
neurogenic or psychosomatic hypertension is the 
“casual hypertension” of Alam and Smirk. All 
of these terms refer to the same thing, one of the 
initiating mechanisms of essential hypertension. 
Attention has been repeatedly called to the tem- 
porary rise in blood pressure seen so frequently 
as a result of the emotional stress of physical 
examination.’°° The significance of this vari- 
ability of pressure has not been completely estab- 
lished, but that it is significant in at least some in- 
stances of progressive hypertension cannot be 
doubted, since such variability is seen in suf- 
ficient numbers of hypertensive patients to make 
the impression at least more than suggestive. 
Apparently, Hines’s *° views are similar. 

friedman and Kasanin’® studied the renal 
blood flow and glomerular filtration rate in identi- 
cal twins, aged 54 at the time of study. One had 
moderately severe essential hypertension. Blood 
flow and glomerular filtration were reduced in 
both. The essential difference in the 2 individuals 
was in the personality. The patient with hyper- 
tension was much more dynamic and energetic 
than his brother and presented some of the other 
psychologic characteristics which have been 
associated with hypertension. From this study, 
the authors suggest that psychologic factors are 
important in the genesis of hypertension. It is 
difficult to draw any other definite conclusion 
from this paper. One of these twins possessed 
an inciting factor for his hypertension in his 
psychologic makeup which was absent in the 
other. 

Trasoff and Schneeberg’*®* evaluated the 
natural concentrations of thiocyanates in the 
blood of normal human beings. The average 
levels noted amounted to 1.31 mg. per hundred 
cubic centimeters of blood. They believe that no 
important factor in the regulation of blood pres- 
sure can be ascribed to the normally occurring 
blood thiocyanates. It is interesting to note that 
habitual heavy tobacco smokers seemed to have 
levels well above the average concentration. 
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Golden, Dexter and Weiss ?°° have made a most 
important clinical study of the development and 
course of the vascular disease initiated by the 
toxemia of pregnancy, of which hypertension is 
an essential characteristic. The pattern of this 
chronic renal vascular disease presents itself in 
two variations. One is predominantly vascular, 
with only late manifestations of renal disease 
which follow the same pattern as essential hyper- 
tension; the other, in addition, throughout its 
course shows considerable evidence of renal dis- 
ease, with albuminuria, casts and cells in the 
urine, indicating the presence of glomerular dam- 
age much like that'of glomerulonephritis. Both 
forms have the same inciting mechanism, namely, 
the toxemia of pregnancy. This the authors 
define as an acute vascular disorder character- 
ized by the appearance in the latter half of preg- 
nancy of an abnormal elevation of blood pressure 
above the prepregnancy level or an increase in 
the degree of albuminuria above that existing 
prior to pregnancy in the absence of other obvious 
cause. General edema is often associated. These 
symptoms may diminsh before or after delivery. 
The hypertension may disappear entirely after 
delivery, as it does in most instances, or it may 
persist or disappear for a variable latent period 
and then recur. Albuminuria may or may not 
accompany the hypertension. 

“The most important factor determining the 
persistence of postpartum hypertension is the 
duration of the hypertension or the albuminuria 
during pregnancy no matter how mild it is. Of 
decidedly secondary importance is the severity of 
the toxemia.” The disorder may exist in a mild 
or latent phase prior to pregnancy, as indicated 
by a previous mild elevation of blood pressure, 
but in the majority of cases in the report the 
blood pressure was normal either before or in the 
early stages of pregnancy. The authors indicate 
that in some instances the prior presence of 
hypertension is difficult to determine, but that 
would seem to be of relatively little importance, 
since the condition is aggravated. In such a case, 
instead of one, two inciting factors are operating. 

The course of the disorder in those cases in 
which permanent vascular disease develops after 
toxemia is progressive either slowly or rapidly. 
In its course, it is identical with essential hyper- 
tension. It may increase gradually and slowly; 
the malignant phase may make its appearance at 
any time, or may not develop, or the course may 
be that of malignant nephrosclerosis from the 
start. 

Those cases in which albuminuria was a pre- 


dominant finding during pregnancy follow a 


109. Golden, A.; Dexter, L., and Weiss, S.: Vascular 
Disease Following Toxemia of Pregnancy, Arch. Int. 
Med. 72:301 (Sept.) 1943. 
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course which resembles more nearly that of 
glomerulonephritis and may terminate in uremia. 
The hypertensive form pursues more nearly the 
course of vascular disease, and is characterized by 
cerebral vascular accidents and cardiac disease 
with hypertrophy and failure. In the later stages 
both types become indistinguishable from their 
counterparts of glomerulonephritis or essential 
hypertension both clinically and pathologically. 
The retinal findings are identical with those of 
essential hypertension. 

The only important difference clinically and 
pathologically between this and other types of 
hypertensive renal vascular disease lies in its 
initiating factor, which here is an acute angio- 
spastic vascular disease, usually of relatively 
short duration, which terminates after having 
brought into activity the vicious circle of the 
renal pressor humoral mechanism with whatever 
other complicating factors may later intrude 
themselves in this pattern. A factor of consider- 
able importance is that the inciting mechanism, 
unless more than one exists, is no longer active. 
This is not true in the majority of cases of so- 
called essential hypertension. 

Master, Jaffe, Dack and Silver *"° in their study 
of blood pressure in cases of coronary occlusion 
found a fall in blood pressure in all cases, but in a 
few the fall was slight. The patients who had 
hypertension rarely showed a fall below 90, but 
such a fall was not uncommon in the group with 
normal arterial pressure. In approximately one 
fifth of the patients with a previous systolic blood 
pressure of 200 or more, the blood pressure did 
not fall below 150. In two thirds of those with 
hypertension the blood pressure regained an in- 
creased level. This took place either promptly or 
within a year or two. 

The mechanism by which such a fall in blood 
pressure is activated still remains obscure; that 
it is on the basis of cardiac impairment alone is 
doubtful. Such a fall in diastolic pressure could 
not be motivated in this manner. 

Further evidence that there is a distinct corre- 
lation between the severity of the hypertensive 
process in man, as indicated by renal clearance 
studies, and the severity of the vascular disease 
process, has been shown." In instances in 
which there was minimal vascular disease, no 
impairment in glomerular filtration rate or renal 
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tensive Patients Treated by Radical Sympathectomy, J. 
Clin. Investigation 22:387 (May) 1943. 
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blood flow could be demonstrated. In cases in 
which there was advanced vascular disease, both 
were reduced. The renal clearance remained un- 
altered after bilateral lumbodorsal sympathec- 
tomy except that in 20 per cent of the cases it was 
temporarily reduced, in some instances for as 
long as a year. Eventually, however, the blood 
flow returned to the preoperative level. 

Further observations by Foa, Foa and Peet '™ 
on anatomic changes in the vascular system in 
patients with hypertension are reported. Three 
hundred and fifty cases in which sympathectomy 
was done were studied by determination of thie 
ratio of wall to lumen of the arterioles in biopsy 
specimens of muscle. Those patients whose 
arterioles showed much thickening of the walls 
had the more severe symptoms, showed poor 
therapeutic response and had a high mortality 
rate. Advanced arteriosclerosis was found to be 
a bad prognostic indication, and for this reason 
the writers believe that simple biopsy of muscle is 
an important factor in determining the severity of 
the condition in a given case and whether or sot 
the vascular disease process is a reversible one. 
Only poor results can be expected when there 
marked sclerosis of the arteriolar walls. ‘I he 
presence of normal wall to lumen ratios indica es 
an early form of the disease in which the va;o- 
motor mechanism plays the most important roe. 


S 


Page *!* and his associates have attempted to 
learn the identity of the renin activator by elec- 
trophoretic studies on the blood serum of the hog. 
By this process, five distinct proteins were found 
and it was possible to obtain a globulin fraction 
which was as effective a renin activator as whole 
serum. This has been identified as a globulin. 
They suggest that, instead of calling this sub- 
stance “renin activator,” it be designated as 
“renin substrate, A, globulin.” Thus it would 
appear to be true that renin has the characteristics 
of an enzyme, which when it acts on this globulin 
fraction produces “angiotonin” or hypertensine.” 

Yuile *4* has reviewed the reported cases of 
hypertenson associated with pathologic changes 
in one or both renal arteries. He has classified 


112. Foa, P. P.; Foa, N. L., and Peet, M. M.: 
Arteriolar Lesions in Hypertension: A Study of 350 
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of the Prognostic Value of Muscle Biopsy, J. Clin. 
Investigation 22:727 (Sept.) 1943. 

113. Plentl, A. A.; Page, I. H., and Davis, W. W.: 
The Nature of the Renin Activator, J. Biol. Chem. 147: 
143 (Jan.) 1943. Page, I. H.; Helmer, O. M.; Plentl, 
A. A.; Kohlstadt, K. G., and Corcoran, A. C.: Sug- 
gested Change in Designation of Renin Activator 
(Hypertensinogen) to Renin Substrate (Az Globulin), 
Science 98:153 (Aug. 13) 1943. 
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the causative changes as follows: 1. Intrinsic 
factors, such as atherosclerotic plaques, which 
are present in the majority of instances. Throm- 
bosis, embolism and congenital defects comprise 
the remainder of this group. 2. Extrinsic fac- 
tors, including kinking or torsion, aneurysm of the 
renal artery and extrinsic pressure. He con- 
cludes that the actual number of reported cases of 
hypertension associated with “obstructive lesions 
of one or both main renal arteries in man is not 
large and in only a small percentage of these can 
a definite etiologic relation be established between 
the vascular lesion and the elevation of blood 
pressure.” He feels that too much importance 
has been given to the coincidence of these two 
disorders and that no conclusion can be drawn 
because in most of the instances the combination 
has been noted in pathologic examination. 
Richardson **® believes that atheromatous 
p!.ques in the main renal arteries may be capable 
oi nterfering with the circulation of blood through 
th kidneys to produce a type of hypertension 
an ilogous to experimental hypertension. The 


ba-is of this opinion lies in pathologic observa- . 


tii is at autopsy. Twenty-five of 32 patients with 
hy »ertension showed the presence of athero- 
sc erotic plaques in one or both renal arteries 
wih some apparent stenosis in each instance. 
© 113 patients studied at autopsy who did not 
ha.e hypertension, only 8 showed plaques, and 
in only 3 were they comparable to those seen 
in the hypertensive group. 

n a contribution to the theories in regard to 
renal blood flow in experimentai hypertension, 
Corrigan and Pines™* conclude that such 
iypertension depends on the disturbance of bal- 
ance between the venous pressure and the 
aricrial blood pressure within the kidney. When 
the relative venous pressure is increased, stasis 
may occur in the renal capillaries and blood flow 
become short circuited through the arteriovenous 
shunts. As a consequence of this disturbance in 
blood flow, tissue is deprived of normal blood 
supply, and the renal pressor substance is then 
produced. They were able to restore the proper 
arteriovenous pressure balance in their experi- 
mental ‘animals, with a consequent reduction of 
blood pressure. This they regard as proof that 
the pressor substance no longer is produced when 
the venous pressure relationship is restored to 
normal. 


115. Richardson, G. O.: Atherosclerosis of the Main 
Renal Arteries in Essential Hypertension, J. Path. & 
Bact. 55:33 (Jan.) 1943. 

116. Corrigan, F. P., and Pines, I: Renal Circula- 
tion After Compression of the Renal Artery According 
to Method of Goldblatt: Study of the Influence of Renal 
Venous Runoff on Experimental, Hypertension, Surgery 
14:88 (July) 1943. 
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Braasch and Strom ™" have raised the question 
as to whether or not renal injury may result in 
abnormal elevation of blood pressure. A group 
of cases was studied, and it seemed that in those 
cases in which there was secondary infection 
hypertension was most likely to occur. In 3 of 
5 cases in which operation (nephrectomy) was 
done, blood pressure which was elevated returned 
to normal. The authors comment that when 
hypertension exists following renal injury it is 
not possible to determine whether the injury is a 
causal factor in the hypertension unless reason- 
ably accurate records of the patient prior to in- 
jury are available. 

As a result of his review of the literature on 
the subject and his own experience, Sensen- 
bach "8 is of the opinion that unilateral renal dis- 
ease is only rarely the cause of hypertension. 
Isolated case reports have tended to give this 
impression, but evaluation of larger groups of 
cases denies it. Furthermore, removal of a kid- 
ney which possesses any function at all may be 
followed by an increase in arterial tension rather 
than reduction, even though the function of the 
remaining kidney appears to be normal. The 
age of the patient and the duration of hyper- 
tension are important factors in the selection of 
suitable cases for nephrectomy. 


This might be explained by the theory that, 
even though the inciting factor, that is, the dis- 
eased kidney, may be removed in such cases, the 
vicious circle renal mechanism in the other kid- 
ney remains effective; further, that arteriolar 
sclerosis may have reached a degree in the appar- 
ently “normal” kidney which has been sufficient 
to alter renal blood flow. Thus it would seem to 
be important to perform operations of this kind 
early in the course, of disease, before permanent 
change has taken place in the remaining renal 
vascular structures. 

Weiss and Chassis *'® report a single case of 
chronic unilateral pyelonephritis with moderate 
hypertension of short duration (one and one-half 
years). Removal of the diseased kidney failed to 
result in reduction of blood pressure. The re- 
maining kidney showed no evidence of disease. 
Effective renal blood flow, glomerular filtration 
rate and tubular excretory capacity were all in- 
creased postoperatively. The authors conclude 
that pyelonephritis in this case had no bearing 
on the causation of the hypertension. 


117. Braasch, W. F., and Strom, G. W.: Renal 
Trauma and Its Relation to Hypertension, J. Urol. 50: 
543 (Nov.) 1943. 
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tomy in Treatment of Hypertension, Arch. Int. Med. 
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Wilhelm and Gross **° report an interesting 
case of the Cushing syndrome, presenting the 
characteristic features of this condition with 
blood pressure of 190 systolic and 118 diastolic. 
The tumor was demonstrated by a special roent- 
genologic technic. The concentration of urinary 
estrogen was normal, and the androgen content 
was greatly elevated, which suggested that the 
tumor was benign. The neoplasm was removed 
surgically ; blood pressure and other features of 
the disease returned to normal. 

The observations of Warthin and Thomas **' 
indicate that hypertension induced by clamping 
the renal arteries in dogs persists even when 
renal blood flow is normal. For the first three or 
four weeks blood flow was reduced, and excretion 
of phenolphthalein (phenol red) remained well 
below normal for four to seven weeks, after 
which it likewise returned to normal. These 
observations were made on 3 animals with single 
explanted kidneys. The same conclusion was 
reached as the result of measurement of the urea 


clearance in 2 animals with renal hypertension , 


and 2 with neurogenic hypertension. With 
neither high nor low protein intake was there 
any effect on arterial pressure which could be 
regarded as sufficiently great to be important.*** 
The same conclusions were reached when the 
same animals were used to study the inulin and 
diodrast clearances.’** Blood flow and renal 
function remained unimpaired. The response to 
increase in the protein intake was the same as it 
was in normal animals. 

It has been possible to produce experimental 
chronic hypertension in dogs by intermittently 
ligating the arteries supplying the head.*** 
Removal of the carotid sinus fiad no lasting effect 
on blood pressure, nor was manipulation effective 
in altering it. 
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Cromartie **° has described an inflammatory 
disease of rats in which there was a general 
arteritis of a type which pathologically resembled 
periarteritis nodosa in man. This was induced 
by application of layers of cotton cloth to the sur- 
faces of one or both kidneys. In some instances, 
perinephritis developed with arterial hyperten- 
sion; in some, only hypertension, and in others, 
only suppurative disease of one or both kidneys. 

After prolonged feeding of a diet deficient in the 
heat-stable fractions of the vitamin B complex, 
hypertension is induced in rats.’*® Associated ab- 
normal phenomena are found in the kidneys of 
such animals. The surface becomes granular. The 
afferent arterioles of the glomeruli show suben- 
dothelial hyaline deposits which encroach on the 
lumen. The interlobular arteries show the same 
changes, and in addition degeneration of the 
media occurs. Circulation is also impaired. The 
glomeruli are reduced in size, and the basement 
membrane ‘is thickened. In some respects these 
lesions are similar to those seen in the kidneys 
of human beings with hypertension. 

Selye and his associates *** were able to pro- 
duce nephrosclerosis with arterial hypertension 
in rats by the administration of an overdose of 
desoxycorticosterone acetate, particularly if a 
high intake of sodium chloride was maintained. 
Rather severe edema developed in these animals, 
and cardiac failure was a frequent cause of death. 
The pathologic pattern was similar to that of 
malignant nephosclerosis, with hyaline and 
necrotic degeneration of the arteriolar walls. 

The medical treatment of essential hyperten- 
sion has made no progress in the past year. The 
status of thiocyanate therapy remains the same. 
Toxic effects and complications of its use are the 
most important contributions. The promise of 
depressor renal extracts continues unfulfilled. 
The chief hope lies in a better understanding of 
the inciting mechanisms, and surgical treatment 
at the present time offers the most benefit in 
actual control of the disease. The many and 
widely different nostrums are proof, to para- 
phrase an old adage, that when no specific 
treatment exists there are a thousand cures. 

Kapernick *** found no particular value for the 
reduction of blood pressure in hypertension in 
the use of such drugs as theobromine, theobro- 


125. Cromartie. W. J.: Arteritis in Rats with Experi- 
mental Renal Hypertension, Am. J. M. Sc. 206:66 
(July) 1943. 

126. Calder, R. M.: The Renal Pathology of Nutri- 
tional Hypertension in Rats, J. Exper. Med. 79:215 
(Feb.) 1944. 

127. Selye, H.; Hall, C. E., and Rowley, E. M.: 
Malignant Hypertension Produced by Treatment with 
Desoxycorticosterone Acetate and Sodium Chloride, 
Canad. M. A. J. 49:88 (Aug.) 1943. 

128. Kapernick, J. S.: The Blood Pressure in Essen- 
tial Hypertension: Effect of Several Reputedly Hypo- 
tensive Drugs, Am. Heart J. 26:610 (Nov.) 1943. 





vit 
nc 
de 
de 
We 
in 


po 
ter 
de 
Su 
go! 
det 
raj 


mic 
of 
thi: 


by 
1. 
Yor 
bitu 
visc 
com 
and 
ceut 
bulb 
1: 
cyar 
J. N 
13 
Thic 
(Mz 


tory 
eral 
bled 
uced 
sur- 
ices, 
‘ten- 
1€TS, 
leys. 
1 the 
lex, 
| ab- 
Ss of 
The 
ben- 
. the 
ame 

the 
The 
nent 
hese 
neys 


pro- 
sion 
e of 
it a 
ned. 
nals, 
sath. 
t of 
and 


‘ten- 
The 
ame, 
» the 
e of 
led. 
g of 
nent 
it in 
and 
yara- 
cific 
i 
r the 
n in 
bro- 
‘peri- 
6 : 66 
lutri- 
215 
M.: 
with 
pride, 


ssen- 
Lypo- 





VAN DELLEN 


mine and phenobarbital sodium, iocapral, theo- 
phylline ethylenediamine, phenobarbital, eryth- 
trityl tetranitrate, hepvisc and _ allimin.’* 
According to his observations, no depression of 
blood pressure can be expected from their use. 

Forster *°° has reviewed the use of sodium or 
potassium thiocyanate in the treatment of hyper- 
tension. This paper includes, briefly, the most 
important contributions on the subject, including 
the pharmacodynamic effects, toxic actions and 
clinical use of these drugs. He concludes that 
the majority of clinical workers believe thiocy- 
anates have a definite effect in the reduction of 
elevated blood pressure, but that this has not 
been demonstrated experimentally. It is 
emphasized that drugs of this kind are not a cure 
for hypertension and that relief of subjective 
symptoms bears a minimal relation to the fall in 
blood pressure secured. 

In 20 patients with hypertension treated with 
vitamin A, Blumenthal and Wetherby *** found 
no improvement. In 70 patients treated coinci- 
dentally with potassium thiocyanate controlled by 
determination of blood values, symptomatic relief 
was secured in 43 and some reduction in pressure 
in the majority. 

Further evidence for caution in the use of 
potassium thiocyanate in the treatment of hyper- 
tension is shown by the reports of acute goiter 
developing during the course of treatment.** 
Such instances have not been uncommon. The 
goiter is often large, makes its appearance sud- 
denly, and may be painful, usually because of the 
rapid increase in size. 

The pathologic picture is not that of exophthal- 
mic goiter, and there were no clinical evidences 
of thyrotoxicosis. As has been shown before, 
this type of goiter seems to be characteristic. 

The description of thiocyanate-induced goiter 
by Rawson, Hertz and Means *** includes enlarg- 


129. Tocapral (Winthrop Chemical Company, New 
York) contains theobromine, N-methylethylphenyl bar- 
bituric acid and calcium iodide ditriethanolamine. Hep- 
visc (E. Fougera and Company, Inc., New York) is a 
combination of viscum album extract, desiccated liver 
and desiccated pancreas. Allimin (Van Patten Pharma- 
ceutical Company, Chicago) contains dehydrated root 
bulbs of garlic and dehydrated parsley shoots. 
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ET AL—VASCULAR DISEASES 203 


ment of the thyroid gland, symptoms of hypo- 
thyroidism with low basal metabolism, often 
exophthalmos and decreased excretion of the 
thyrotropic hormone in the urine, in the inacti- 
vated form. Low concentration of iodine in the 
blood was also noted. Apparently, the appear- 
ance of this type of goiter can be prevented by 
the assurance that the patient has had previously 
an adequate amount of iodine, and after the 
goiter has developed it can be controlled by the 
proper administration of thyroid. This particu- 
lar paper is important because of the intensive 
study made and its relation to the problem of the 
pathogenesis of goiter. 

Koffler and Freireich *** have reported-4 cases 
of thrombophlebitis in patients treated with 
potassium thiocyanate. They were not able to 
demonstrate any other cause and concluded that 
this disorder must be a complication resulting 
from a toxic effect of thiocyanate. 

Taylor and his associates **° studied the effect 
of vitamin A concentrates given in amounts of 
100,000 to 400,000 U. S. P. units daily for 
from five to ninety days in 2 persons with normal 
blood pressure and 14 with hypertension. No 
alteration in the blood pressure levels were noted 
in any of the cases studied. It was found that 
as a result of studies of urea, diodrast and inulin 
clearance renal vasodilatation did occur, and with 
it increased functional secretion of diodrast along 
with increased cardiac output. 

In contrast is the report of Govea.?** Almost 
50 per cent of 420 patients with hypertension 
treated with massive doses of vitamin A showed 
a significant reduction of blood pressure. There 
was improvement in subjective symptoms, par- 
ticularly headache. Both oral and parenteral 
routes for the administration of the drug were 
employed. Govea Pefia and Ibarra also are of 
the opinion that the effect of this therapy is on the 
renal parenchyma, with an increase in the rate 
of renal blood flow. Hypertension which does not 
respond is thought to be of extrarenal origin. 

Pond and Rosen *** also report success in the 
use of vitamin A. Of the cases treated, they 


report a gradual fall in blood pressure in 10 over 
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a prolonged period. They suggest that the 
depressor effect may be associated with the in- 
crease in renal function or that some substance 
present in the compound may be responsible for 
its action on blood pressure. 

Katz, Rodbard and Meyer *** studied the effect 
of vitamins A and D on dogs with experimental 
hypertension. They were unable to show that 
vitamin A in large doses was capable of lowering 
the blood pressure in these animals. Vitamin D 
failed to elevate the blood pressure in normal 
dogs. Only occasionally were slight variations 
noted when these substances were administered 
in doses sufficiently large to be effective. 

Testosterone has been added to the number of 
drugs for which some value has been claimed in 
controlling high blood pressure. Marquez **° 
reports definite improvement in the subjective 
symptoms (as with many other drugs) as well 
as reduction of the arterial pressure. He em- 
phasizes the use of adequate doses. [Favorable 
results began to appear only after 50 to 89 mg. 
had been injected. 

Flaxman '*° compared the mortality figures 
for 350 patients with hypertension treated surgi- 
cally, as reported by Max Peet and his co- 
workers, with those for 244 patients treated 
symptomatically in his own observation. There 
was no essential difference in the mortality of 
the two groups. He believes that it is doubtful 
whether surgical treatment can alter the course 
or prognosis of the disease. 


VASCULAR SURGERY 


BY DR. DE TAKATS AND DR. FOWLER 


Vascular surgery is obviously focused this year 
on war injuries and their sequelae; of the large 
volume of contributions only a few representa- 
tive articles have been selected; next in line is 
the interest in venous ligations undertaken to 
prevent and treat pulmonary embolism. 


VENOUS THROMBOSIS AND EMBOLISM 


Thrombosis of the axillary vein due to strain 
in Navy personnel is reported in two separate 
articles.1** This well defined lesion occurs over- 
whelmingly in young, healthy males, always on 
the right side, unless the patient is left handed. 


138. Katz, L. N.; Rodbard, S., and Meyer, J.: Blood 
Pressure Responses of Dogs to Vitamin A and Vitamin 
De, Am. J. Physiol. 140:226 (Nov.) 1943. 

139. Marquez, A. L.: Influence of Testosterone on 
Hypertension in Men, Semana méd. 1:1180 (May 27) 
1943. 

140. Flaxman, N.: Treatment of Hypertension: 
Comparison of Mortality in Medically and Surgically 
Treated Cases, Ann. Int. Med. 20:120 (Jan.) 1944. 

141. (a) Stabins, S. J.: Primary Thrombosis of the 
Axillary Vein Due to Strain, U. S. Nav. M. Bull. 41: 
1106 (July) 1943. (b) Willcutts, M. D., and Shelburne, 
S. A.: Thrombosis of the Axillary Vein, ibid. 41:1730 
(Nov.) 1943. 


INTERNAL 


MEDICINE 


Phlebography and determinations of circula- 
tion time and venous pressure are the recom- 
mended diagnostic procedures. Stabins **"* rec- 
ommends conservative management followed 
later by resection of the thrombosed segment, 
Neither of the articles stresses the early use of 
paravertebral block, which accelerates the dis- 
appearance of the edema, or of anticoagulants, 
which limit the clot to the traumatized venous 
segment. 

Allen and his co-workers **? state that inter- 
ruption of the femoral vein for the prevention 
of pulmonary embolism is a simple, safe pro- 
cedure which even very ill patients can tolerate. 
The operation should be carried out not only 
after a pulmonary infarct but when thrombosi 
of deep veins is diagnosed or suspected. Phle/o- 
grams are misleading. The authors advocate 
bilateral venous interruption, especially in patients 
over 40 years of age. The common femoral vein 
is exposed, and if it contains a thrombus this 
is aspirated through a drinking tube. Should 
no thrombus be present, the superficial femoral 
vein can be tied, the deep femoral vein and the 
saphenous veins being left for collaterals. 
tients treated in this way have little postoper 
tive edema. They may have to wrap their legs 
for a few weeks. 

The problem has not seemed so simple in cur 
experience. Many patients arrive at the hos- 
pital a week or two after the thrombus has 
reached the groin. Sucking out the organizing 
thrombus seems unnecessary at this stage. Liga- 
tion of the superficial femoral vein may lead to 
fatal pulmonary embolism from the deep femoral 
vein, as in the case of Whiting,’** who even used 
anticoagulants, although obviously not in suffi- 
cient doses. Then, again, in at least half of the 
patients permanent edema develops or there may 
even be recurrent attacks of superficial phlebitis 
in the extremities whose femoral veins have been 
ligated. The indication is clearcut for patients 
who have had a pulmonary infarct and in whom 
the thrombus can be localized in the deep veins 
of the lower leg by physical signs or occasionally 
by phlebography. 

Homans *** in an article on thrombosis of the 
quiet type (phlebothrombosis) emphasizes the 


142. Allen, A. W.; Linton, R. R., and Donaldson, 
G. A.: Thrombosis and Embolism: Review of Two 
Hundred and Two Cases Treated by Femoral Vain In- 
terruption, Ann. Surg. 118:728 (Oct.) 1943. 

143. Whiting, L. W.: Postpartum Pulmonary Embo- 
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Prophylactic Measure, Ohio State M. J. 39:1027 ( Nov.) 
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144. Homans, J.: Deep Quiet Venous Thrombosis in 
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importance of detecting an early stage of this 
progressive disease when the process is still con- 
fined to the lower part of the leg or has given 
rise to an unattached floating thrombus in the 
femoral vein, threatening pulmonary embolism. 
The indication is clear for an interruption of 
circulation in the femoral vein to forestall not 
only embolism but the development of a typical 
iliofemoral thrombosis (milk leg). But he also 
discusses a more advanced stage of thrombosis, 
more or less adherent but not obstructive, which 
has propagated above the inguinal ligament into 
the external and occasionally, especially on the 
leit side, into the common iliac vein. Such a 
process may be associated with thrombosis of 
the deep veins of the thigh draining through 
the deep femoral vein. The advantages of ligat- 
iny the common iliac veins and not the com- 
mon femoral veins is thoroughly discussed. Also 
soe Observations are made on the interruption 
of the vena cava. This is a significant article, 
an its careful study is highly recommended. 

tlas #5 reports a thrombosis of the inferior 
vera cava following amputation. The vein was 
tie’ just below the renal vein. The edema 
pri mptly disappeared. There are a considerable 
nunber of patients suffering from occlusion of 
the inferior vena cava with collateral veins in the 
abiomen and frequent ulcerations of the leg. 
Should they all have a ligation proximal to the 
thrombus? This question is intriguing and 
awaits an answer. 

gunshot wound so damaged the superior 

mesenteric vein of a patient that it had to be 
ligated.’** The mortality rate. of spontaneous 
occlusion of the superior mesenteric vein is 
about 100 per cent. Postoperatively this patient 
had early adequate heparinization and the blood 
pressure, blood volume and oxygenation of tis- 
sues were maintained to aid in the development 
of adequate collateral circulation. A second 
operation, done for duodenal obstruction, re- 
vealed dilatation of the superior and inferior 
pancreaticoduodenal and _ gastroepiploic ‘ veins, 
which served as collateral channels. Anastomo- 
sis between the middle and left colic veins 
assisted the venous return from the ascending 
and transverse colon. 


ARTERIAL OCCLUSIONS 


An interesting experimental study on the pre- 
vention of gangrene following ligation of major 
arteries has been presented by Spiegel, Fried- 





145, Atlas, L. N.: Ligation of the Inferior Vena Cava, 
Ohio State M. J. 39:917 (Oct.) 1943. 
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Vein, Surgery 14:610 (Oct.) 1943. 
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lander and Silbert.‘*7 They pumped blood from 
the abdominal veins into the femoral artery of 
dogs whose femoral artery was ligated proximal 
to the anastomosis. Anticoagulants were used to 
prevent gangrene in several of the animals. In 
its present form the method is hardly applicable 
to human beings. 

An excellent review of the treatment of pe- 
ripheral arterial embolism is given by McClure 
and Harkins.’** They collected a series of re- 
ports of 690 peripheral arterial embolectomies and 
report 10 of their own. Twenty-one successful 
aortic embolectomies are reviewed. This contri- 
bution does not lend itself to a brief abstract, but 
it emphasizes the limitations, indications and re- 
sults of embolectomy. Duncan and Myers *** and 
Agar *°° give a gist of the accepted indications 
for and technic of embolectomy ; they emphasize 
early diagnosis and early surgical therapy as the 
method of choice. 

Five aortic embolectomies are described by 
Murray,'*' who uses an extraperitoneal approach, 
and one by Wikle and Cabot.’*? It is apparent 
from these case histories that the real problem 
after restoration of the occluded circulation is tb 
prevent further emboli, which often vitiate the 
early brilliant results. Anticoagulants, as used 
at present, have not entirely solved this problem. 

Wetherell *°* suggests a practical, three phase 
division of the treatment of arterial embolism. 
During the first phase the site of the embolus is 
located and % to 2 grains (0.03 to 0.12 Gm.) 
of papaverine hydrochloride is given intra- 
venously. If the improvement is questionable he 
proceeds with anticoagulants and uses a para- 
vertebral sympathetic block. Should this fail 
he does an embolectomy with the area under 
local anesthesia and continues anticoagulant 
therapy. 

Patients with acute arterial occlusions should 
certainly be hospitalized with alacrity. The first 
physician should administer papaverine. It is 
less generally known that the early use of heparin 
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is of great value, since it inhibits propagation 
of the thrombus. This regimen in our experience 
has saved a number of extremities, with or with- 
out embolectomy. Even the most successful 
embolectomy cannot remove a massive descend- 
ing thrombosis extending from the groin to the 
foot. 

Learmonth and his associates *** report 4 cases 
of localized arterial thrombosis in otherwise nor- 
mal adults. They believe trauma is the likeliest 

' predisposing cause. They advocate preganglionic 
sympathectomy or arteriectomy for relief of pain 
and improvement of circulation. Injury seems 
to have been the immediate cause for arterial 
occlusion in the hands and feet of patients ex- 
posed to repeated occupational trauma in 11 cases 
described by Barker and Hines.**® The average 
age of these patients was 46, and they did not 
have arteriosclerosis, cervical rib, scalenus anticus 
syndrome or evidence of occlusive arterial disease 
elsewhere. 

Such cases are not too infrequent in vascular 
clinics. A case of an osteopath whose massaging 
fingers showed digital thrombosis comes to mind. 
He was greatly benefited by a preganglionic 
sympathectomy. 


ANEURYSMS AND OTHER VASCULAR 
INJURIES 


Gage '** reemphasizes the simplicity and prac- 
tical value of the Matas endoaneurysmorrhaphy 
in the saccular and fusiform types of aneurysm. 
Preoperatively the adequacy of collateral circula- 
tion must be tested either by temporary com- 
pression of the vessel or by sympathetic block. 
Cases of traumatic arteriovenous fistula are re- 
ported by Wise **? and Penick.’** Excision of 
the fistula with quadruple ligation is recom- 
mended. A study of 67 peripheral aneurysms 
and arteriovenous fistulas has been made by 
Pemberton and Black.*® For arterial aneurysms 
excision of the sac is recommended, whereas for 
arteriovenous fistulas quadruple ligation with ex- 
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cision of the sac is the method of choice; some- 
times simple ligation of the communication 
between artery and vein may prove satisfactory. 

Watson and Miller? present a case of ex- 
treme dilatation of the external iliac vein in an 
arteriovenous fistula affecting the femoral ves- 
sels. They describe the physiologic changes 
accompanying an arteriovenous fistula and the 
difficulties encountered in the surgical repair of 
the fistula. 

Other traumatic aneurysms are reported by 
Langley *** and Handley and Oldfield.*? Such 
reports emphasize the necessity of special train- 
ing in handling difficult vascular problems. The 
successful use of a cellophane cuff to obliterate a 
subclavian aneurysm slowly is reported by Har- 
rison and Chandy.*® 

The difficulties of ligating the abdominal aorta 
for aneurysm are graphically described by Morton 
and Scott.1* In their case the aneurysm had 
developed just below the origin of the inferior 
mesenteric artery. A partial occlusion was pro- 
duced by a hernia tape. This resulted in gan- 
grene of the left lower extremity, which had to 
be amputated. Phantom limb pain resulted. Six 
months later the patient died of a rupture of an 
aneurysmal dilatation which formed proximally 
to the tape ligature. 

Our experience with a cellophane cuff placed 
above an aortic aneurysm indicates that a gradual 
occlusion with spontaneous thrombosis of the sac 
may in favorable cases postpone the inevitable 
rupture of the aneurysm. Morton and Scott 
point out that traumatic aneurysms in young 
persons which are treated with partial occlusion 
by the Matas technic are the most favorable types 
to deal with. Obviously the ideal method has not 
yet been found. 

In a timely and useful article, Beck discusses 
the syndrome of pulsating hematoma, a false 
aneurysm, since its wall is not lined with endo- 
thelium.*®* It should be looked for in every 
puncture wound which is followed within twenty- 
four hours by a large swelling and pain of boring 
character. The swelling is hard and brawny, 
and the skin is glossy red above it. Nerves are 
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often paralyzed by pressure, and there are signs 
of ischemia. The vessels most frequently in- 
volved, in order of their mention, are: the 
femoral, axillary, popliteal, brachial, subclavian, 





and carotid arteries. Pulsation of the mass may 
be absent, but a systolic bruit is often heard on 
the proximal side of the hematoma. Treatment 
consists of early lateral suture of the artery with 
evacuation of the clot, or a late ligature of artery 
and vein. After three to six weeks enough col- 
lateral circulation may develop, but paravertebral 
sympathetic block should be routinely performed. 

In the case of a 36 year old nonsclerotic, nort- 
hypertensive male, the thoracic aorta ruptured 
as a result of severe trauma to the chest. The 
different causes of aortic rupture are discussed.’* 
Holman *®* emphasizes the important principle 
that “a large artery should be ligated preferably 
just distal to a large collateral branch so that the 
full force of the arterial pulse-wave is not dis- 





sipated in purposeless distention of a blind seg- 
ment and instead is directed into the main 
collateral vessel.” He gives optionai levels of 
ligation of the major arteries. Experimentally, 
he nieasured the pressure in the collateral vessels 
after ligating the femoral artery at various dis- 
tances from the collateral supply and found in- 
controvertible experimental proof of the known 
clinical fact that an occlusion of the popliteal 
artery is more dangerous than one of the super- 
ficial femoral artery below the deep femoral 


the military surgeon regarding the management 
of vascular injuries based on the author’s wide 
experience both in civilian life and recently at 
advanced Navy bases. 

The Russian military surgeon Gnilorybov ** 
presents a personal series of 130 operations on 
blood vessels, comprising 98 operations for 
aneurysm and 32 for pulsating hematoma ; he also 
operated in 23 cases of severe hemorrhage from a 
hematoma and in 9 for secondary hemorrhage in 
septic wounds. For two thirds of the patients 
ligation was employed, while the remainder had 
their injured arteries sutured. There was gan- 


| artery. There are many valuable suggestions for 





grene in 10 per cent of the former group and in 
none of the latter. The femoral artery was in- 
jured in 30 per cent, the tibial in 14 per cent, the 
popliteal and brachial artery in 9 per cent and the 
axillary in 7 per cent. The author advises against 
arterial suture between the fourth and the forty- 
fifth day after an injury. Local anesthesia is the 
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method of choice. The concomitant vein should be 
ligated. Arterial ligations for aneurysm are per- 


formed only when suture is impracticable. Post- 
operative physical therapy is important. 

Another Russian surgeon, Pokotilov,’® dis- 
cusses secondary and erosive hemorrhage, a 
vexing problem with all war injuries, which is 
seldom seen in peacetime. While only 2 patients 
with such hemorrhage were seen during six years 
before the war, 25 were treated in two months 
when his clinic was functioning as an evacuation 
hospital. Certain arteries, such as the femoral, 
posterior tibial, gluteal and brachial arteries, were 
especially involved. In half of the cases bleeding 
was controlled by ligature of the bleeding point ; 
in the other half the artery was tied proximal 
to the injury. Septic necrosis of tissue was the 
most frequent cause of seondary hemorrhage. 
He recommends immediate ligation of the bleed- 
ing point, with the vessel left in continuity. If a 
large artery has to be ligated, this should be done 
immediately below a large collateral vessel. If 
ischemia occurs after the ligature, sympathetic 
block with alcohol should be done. 

Elkins and Woodhall**® emphasize a most 
imporant principle in dealing with combined vas- 
cular and neural injuries. Instead of repairing 
these at different times, depending on what type 
of service the wounded man is apt to be in, they 
advocate an inclusive repair of all the injuries at 
one step. The repair of an aneurysm is never 
an emergency unless it is rapidly growing larger 
or has ruptured or cardiac failure is impending. 
Three to four months is a sufficient time for 
development of collateral circulation. Proximal 
compression of the vessels aids in the develop- 
ment of collateral circulation. Quadruple liga- 
tion with excision of the sac is the method of 
choice, and in suitable cases endoaneurysmor- 
rhaphy may be practiced. This is an important 
contribution, and it is hoped that suitable teams 
will be available for such combined repairs. 


COARCTATION OF THE AORTA 


Blalock and Park *** divided the aorta in dogs, 
closed both ends and implanted the left sub- 
clavian artery into the aorta distal to its division. 
About 70 per cent of the animals lived more than 
six months and showed adequate flow of blood 
to the posterior portion of their bodies. The 
authors state that in man the enlarged collateral 
vessels which enter the aorta below its stenosis 
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would make the anastomosis more difficult but, 
on the other hand, because of the established 
collateral pathways the mortality in man should 
be low. In human patients the left common 
carotid artery could be used. Surgical treatment 
should be considered only for patients with a grave 
outlook, since coarctation of the aorta may be 
compatible with fairly long life. In fact, there 
are many well compensated minor coarctations 
which can be diagnosed only by detection of a 
difference between the blood pressures of the 
upper and lower extremities. This suggestion 
may find a place in the management of severe 
coarctations, perhaps facilitated by the vitallium 
tubes of Blakemore (see last year’s review). We 
wish to emphasize, however, that the hyperten- 
sion in the upper part of the body, which this 
procedure intends to counteract, may be partly 
on a vasoconstrictor basis, originating from the 
narrowed segment of the aorta; in such circum- 
stances a bilateral dorsal sympathectomy, ob- 
viously not easy because of the collateral vessels, 
may prove useful. Such an operation has been 
suggested twice to young adults but not urged 
sufficiently to be accepted. 

The Vasomotor System in Vascular Injury 
and Disease-—A_ thought-provoking article on 
traumatic arterial spasm is published by Cohen.*** 
He states that smooth muscle responds to a 


stretch or to a minute injury with contraction 
which may persist so long that the arterial sup- 
ply distal to the spasm becomes insufficient. The 
collateral circulation enlarges and acquires mus- 
cular and connective tissue, unless direct injury 
makes it spastic or a hematoma prevents its 


development. Since the muscle requires more 
blood than the skin, the spasm of the cutaneous 
vessels may be a protective reflex to divert blood 
to the deeper parts. Owing to the warming 
of the limb or to a sympathetic block, the likeli- 
hood of gangrene may be increased by upsetting 
this mechanism. When a nerve lesion accom- 
panies a vascular lesion the incidence of Volk- 
mann’s ischemic contracture is higher because 
of sympathetic paralysis and diversion of blood 
to the skin. 

He believes that the available anatomic and 
physiologic evidence is against the existence of 
a reflex arc whereby spasm from an injured 
artery spreads to affect the collateral vessels of 
the same limb. Failure of the collateral vessels 
to open may be due rather to injury and direct 
spasm of the collaterals, to hematoma or to 
spreading thrombosis. In the latter case arteriec- 
tomy proves most successful, for by it thrombi 
are removed or prevented from spreading. 


172. Cohen, S. M.: Traumatic Arterial Spasm, Lancet 
1:1 (Jan. 1) 1944, 


ARCHIVES OF INTERNAL 


MEDICINE 


Arterial spasm may develop not only because 
of a local, direct injury to smooth muscle but 
also as a result of a relatively minor local injury 
to the artery in association with other more 
severe injuries leading to the development of 
shock. This type of spasm is seen in the crush 
syndrome, as a result of tight tourniquets or 
when widespread reflex spasm can be produced 
from impulses arising in the skin or deeper tissue, 
On the basis of this conception and with the help 
of illustrative cases, the author concludes that 
there is little or no practical and no theoretic 
basis for sympathetic block in cases of traumatic 
arterial spasm. 

We have cited this article in detail, since, pub- 
lished as the leading article in the Lancet, it 
deserves and has obtained widespread comment 
and interest. It would be most unfortunate, low- 
ever, if this Hunterian lecture would deprive a 
number of patients with vascular injuries of the 
immediate application of a paravertebral svm- 
pathetic block. It is our belief that Cohen con- 
fuses the direct arterial stupor, which is rare 
and which one sometimes sees in manipulating 
an artery under spinal anesthesia, with the w:de- 
spread vascular spasm following an arterial cm- 
bolus or an arterial thrombus, whether traum tic 
or dué to disease. It is true that the local re- 
sponse of an artery to stretch or mild trauma 
may be a prolonged spasm, which if it lasts long 
enough may progress to gangrene as in the case 
of Clark ***; it is also true that puncture of an 
artery may initiate a depressor type of reflex, 
as in the case of persons who have arterial punc- 
tures for removal of samples of blood. But it is 
hard to mistake these lesions for the chronic 
sensory-sympathetic reflexes which can be suc- 
cessfully interrupted by paravertebral block and 
which relieve pain and ischemia. 

It is also true, however, that when the main 
blood supply of an extremity is shut off and 
arteriolar destruction in the terminal bed is wide- 
spread, as in certain forms of thromboangiitis 
obliterans (Buerger’s: disease), a block of the 
sympathetic nerve supply may lower the cuta- 
neous temperature of a toe and precipitate gan- 
grene, since vasodilatation elsewhere uses up the 
available blood. Such a finding is a contraindi- 
cation to sympathectomy without simultaneous 
amputation of the toe. But in injuries to 
major arterial pathways the terminal bed is 
usually intact and should respond favorably to 
paravertebral sympathetic block. In fact, its use 


to decrease post-traumatic edema and improve 
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blood flow in the traumatized limb is still not as 
widely appreciated as it should be. 

The early treatment of frozen feet and hands 
by paravertebral block of the sympathetic nerve 
supply is advocated by Birk.’*® He states that 
the primary response of the extremities to cold 
is vasoconstriction, followed by thrombosis. Un- 
fortunately no figures are presented to demon- 
strate the results of this procedure. Our limited 
experience would indicate that this method has 
both therapeutic and prognostic value. If the 
temperature of the frozen digit does not rise, or 
esp-cially if it falls after procaine block, the 
vial ility of the part is lost and demarcation will 
hav to be expected. 

‘| elford **® presents 5 cases of late stages of 
immersion foot and frostbite which exhibited 
vas) spasm, excessive sweating or ulceration. 
The patients were greatly benefited by pre- 

lionic sympathectomy. The pain ceased, 
the ulcers healed. He advises preoperative 
athetic block; if a rise of 1 degree centi- 
is observed, sympathectomy is justified. 
he upper extremity he employs ulnar nerve 
at the elbow, which, of course, affects only 
ifth and partly the fourth finger. 
chards *** writes an excellent article on the 
notor disturbances in the hand after injury 
to ; cripheral nerves. He notes that the imme- 
diat’ effect of interruption of a nerve is vaso- 
dila'ation, which corresponds roughly to the zone 
of analgesia. The skin becomes hot, flushed and 
dry and does not respond to changes in environ- 
menial temperature. There is little or no re- 
sponse when other portions of the body are 
heated. 

The cause of the subsequent fall in the tem- 
perature of the denervated part has not been 
fully explained. It is not due to sensitivity to 
epinephrine, since physiologic concentrations of 
this hormone produce a fall in temperature of not 
more than 3 or 4 degrees centigrade, whereas 
there may be a fall of 15 degrees centigrade after 
interruption of a peripheral nerve. The author 
suggests that the section of the nerve destroys 
the axon reflex which effects local dilatation as 
a response to trauma. This reflex can be ob- 
tained immediately after the section of the nerve 
but disappears as the sensory fibers degenerate. 
Lowered local metabolism may also account for 
the fall in temperature. It is significant that a 
superficial infection in a denervated digit may 


175. Birk, F.: Novacaine Infiltration of the Sympa- 
thetic as Early Treatment for Frozen Feet, Chirurg 15: 
347 (June) 1943. 

176. Telford, E. D.: Sympathectomy in Treatment of 
the Cryopathies, Brit. M. J. 2:360 (Sept. 18) 1943. 

177. Richards, R. L.: Vasomotor Disturbances in the 
Hand After Injuries of Peripheral Nerves, Edinburgh 
M. J. 50:449 (Aug.) 1943. 


produce so great a rise in local temperature that 
the affected digit becomes the warmest in the 
hand. 

While complete section of a peripheral nerve 
is undoubtedly associated with sympathetic paral- 
ysis and its vasomotor and sudomotor phe- 
nomena, another type of vasodilatation is recog- 
nizable in partial nerve injuries, which responds 
to sympathetic block. This vasodilatation seems 
to be an irritative lesion of efferent vasodilators 
which produce a throbbing, vascular type of 
pain. This pain is aggravated by venous stasis 
and eliminated by arterial compression. It com- 
bines increased arterial pulsations with an in- 
creased peripheral resistance, much like a 
parasympathetic stimulant, such as neostigmine, 
produces. This is the vascular lesion encoun- 
tered in the causalgic states, a frequently mis- 
understood syndrome.*** 

The control of pain in post-traumatic and other 
vascular disturbances by sympathectomy is ad- 
vocated by -Mahorner.’*® He believes that sym- 
pathectomy or repeated paravertebral block is 
indicated for post-traumatic pain caused by vaso- 
spasm and edema in causalgia, for Sudeck’s 
atrophy, for sympathalgia, and for nontraumatic 
reflex vasospasm from inflammatory thromboses 
or emboli. He does not believe that Raynaud's 
disease is helped by sympathectomy, but he 
advocates the operation in cases of thromboangiitis 
obliterans (Buerger’s disease) for patients below 
the age of 50. 

Learmonth and his co-workers discuss vaso- 
motor disorders of the limbs in wartime.**’ 
Arterial spasm resulting from arterial injury is 
difficult to differentiate from arterial thrombosis ; 
it is unaffected by proximal periarterial sym- 
pathectomy and ganglionectomy. Obviously 
damaged segments should be excised and local 
heat should be avoided; uncomplicated arterial 
spasm recovers spontaneously. 

Traumatic arteritis occurs mostly in young 
persons, with resulting thromboses producing 
progressive ischemia.. This is best treated by 
preganglionic sympathectomy followed by ex- 
cision of the thrombosed segment of the vessel, 
if this is feasible. Traumatic venous thrombosis 
may give rise to reflex arterial constriction which 


178. de Takats, G.: Nature of Painful Vasodilatation 
in Causalgic States, Arch. Neurol. & Psychiat. 50:318 
(Sept.) 1943. 

179. Mahorner, H.: The Control of Pain in Post- 
traumatic and Other Vascular Disturbances (the Role 
of the Sympathetic Nervous System in the Treatment of 
Peripheral Vascular Diseases), Ann. Surg. 119:432 
(March) 1944. 

180. Learmonth, J. R.; Ungley, C. C.; Blackwood, 
W.; Gaylor, J. B.; Green, R., and Lewis, T.: Discus- 
sion on Immersion Injuries and Vasomotor Disorders 
of the Limbs in Wartime, Proc. Roy. Soc. Med. 36: 
515 (Aug.) 1943. 
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can be relaxed by sympathetic block or sym- 
pathectomy. 

For organic vascular disease these authors 
recommend conservative therapy, but in selected 
cases sympathectomy may permit minor instead 
of major amputations. For the vasomotor dis- 
orders resulting from exposure to cold, only in 
the late stages is sympathectomy recommended. 
For the early stages of immersion limb, gradual 
warming and a conservative attitude toward am- 
putation are advocated. The study of immersion 
limbs reveals wallerian degeneration of nerves, 
damage to muscles and fibrosis. But in the late 
stages failure of reflex vasodilatation occurs, and 
it is then that sympathectomy is of help. 

An excellent description of the vasomotor phe- 
nomena accompanying injuries, especially throm- 
boses, is given by Homans.**? Pain, ischemia, 
cyanosis, edema and atrophy of the tissues may 
be the result of reflex vasomotor phenomena 
originating from the site of the lesion. Cervical 
rib, a fracture or an injury of soft. tissue may 
have similar effects. An injection into the appro- 
priate sympathetic ganglia will temporarily abol- 
ish all signs and symptoms of the disturbance in 
circulation. 

Trimble and his associates *** present a rather 
revolutionary idea of performing sympathec- 
tomies on patients from 50 to 60 years of age 
and even older who suffer from organic vascular 
disease, such as arteriosclerosis, thromboangiitis 
obliterans, late results of exposure to cold, chemi- 
cal burns, trophic ulcers or ununited fracture. 
They feel that even if vasomotor spasm as tested 
by sympathetic block is small, the conclusion that 
sympathectomy is useless is untenable. They 
present a convincing group of case histories. 

Such attempts have been made by Atlas (see 
last year’s review). That normal vasomotor tone 
and its fluctuations may have a deleterious effect 
on advanced vascular disease must be readily 
admitted. But if one fails to follow the lead of 
preoperative sympathetic block an acceleration 
of gangrene may follow. »Our experience with 
a small group of arteriosclerotic patients over 60 
years of age has been excellent. There is no 
doubt, however, that sympathectomy at this 
stage is bound to have a mortality and that if 
terminal arteriolar destruction is present, as in 
some frostbites or in patients with arteriolar 
disease, the condition may be aggravated by a 
diversion of blood from the obliterated arteriolar 
bed to areas which are better capable of vasodi- 
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Injury and Venous Thromboses, Am. J. M. Sc. 205: 
313 (March) 1943. 

182. Trimble, I. R.; Cheney, W. S., and Moses, W. R.: 
The Operative Attack on Organic Vascular Disease, 
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latation. It is our feeling that carefully selected 
patients will respond well to this treatment; 
especially patients with presenile atheromatosis 
should be suitable subjects, since their lesions are 
not infrequently limited to the lower extremities 
and the arteriolar bed is comparatively free. 

Mention should be made of the excellent re- 
view of White on the progress of surgery of the 
autonomic nervous system.’** A review of this 
review is of course hardly feasible, but it should 
be read in the original. The indications and con- 
traindications of sympathectomy for peripheral 
vascular diseases and for essential hypertension 
are discussed in detail. 


SURGICAL TREATMENT OF HYPERTENSION 


Schwartz and Findley '** believe that surgical 
interruption of appropriate pathways is pref- 
erable to injection of alcohol into the segments. 
However, in cases in which there is doubt con- 
cerning the benefit to be derived from surgical 
procedures, a procaine block of the sympathetic 
gangiions from the ninth dorsal to the second 
lumbar segment on both sides is of prognostic 
value. The success of the injection is demon- 
strable by tests for sweating. It would be most 
welcome to have a clearcut preoperative test to 
determine the operability of hypertensive patients. 
Unfortunately such a widespread block of sym- 
pathetic ganglions is uncomfortable, requires 
sedation and may so depress venous return that 
elderly arteriosclerotic patients will show a good 
response to it although they are not among the 
patients suitable for operation. After a few trials 
we have abandoned the use of this method, which 
seems logical. Possibly a bilateral injection into 
the splanchnic nerves may be substituted, but this 
method has its dangers.*** 


AMPUTATIONS 


Amputations of lower extremities under re- 
frigeration anesthesia have been reported by 
Massie,’** Haley ?®* and Bowers,'** who all 
emphasize the advantages of depressing cellular 
metabolism, decreasing absorption from infec- 


183. White, J. C.: Progress in Surgery of the Auto- 
nomic Nervous System, Surgery 15:491 (March) 1944. 

184. Schwartz, H. G., and Findley, T.: Preliminary 
Observations Concerning Paravertebral Injections of the 
Sympathectic System in Hypertension, Surgery 14:267 
(Aug.) 1943. 

185. de Takats, G.: Splanchnic Anesthesia, Surg, 
Gynec. & Obst. 44:501 (April) 1927. 

186. Massie, F. M.: Amputation with Refrigeration 
Anesthesia, South. M. J. 37:1 (Jan.) 1944. 

187. Haley, E. R.: Arteriosclerotic Gangrene: A 
Report on Refrigeration Prior to Amputation, Arch. 
Surg. 46:518 (April) 1943. 

188. Bowers, W. F.: Refrigeration Therapy in Vascu- 
lar Trauma, Mil. Surgeon 93:289 (Sept.) 1943. 
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tious or toxic material and minimizing the shock 
of the operation. Attention should be called, 
however, to the contribution of Richards,'*® who 
raises the obvious objection to the method, 
namely, the possibility of delayed healing of the 
stump. In our experience, refrigeration has 
effectively relieved pain and absorption of toxins 
from a limb which is to be amputated. Also, if 
delay is permitted, the patient’s general status 
can be improved and his diabetic status can be 
treated, and even the collateral circulation is 
augmented by the fact that amputation is not 
necessary in the case of an acute vascular occlu- 
sion. Our experience, however, with having to 
amputate through refrigerated tissue has not been 
encouraging. There is unquestionable delay in 
union and exudation of plasma; a collar of cuta- 
neous gangrene has been observed in a patient 
whose circulation was adequate at the level of 
amputation. 

Kirk and McKeever *®° emphasize that closed 
amputations are dangerous to life and wasteful 
of stump length in the presence of established 
infection or potential infection. The local and 
systemic use of sulfonamide drugs and as yet of 
penicillin has not obviated these dangers. The 


present Surgeon General of the Army, Major 
General Kirk, has advocated the guillotine ampu- 
tation followed by the use of continuous skin 
traction for amputations in the field. 


Simple 
plastic closure or reamputation at the site of 
election finally produces an excellent stump. 
Jack and Charnley *** have used a delayed 
closure of the stump in the African theater of 
war. Flaps are prepared and sutures inserted 
over a pack of gauze saturated with sulfanil- 
amide. After a few days the stump is reopened 
and a careful resuture of the skin is done, result- 
ing in primary union. We have followed this 
method in a few cases of infected diabetic or 
arteriosclerotic gangrene and have been impressed 
by the rapidity with which primary union is 
accomplished after preliminary full drainage. 
Pearl and Misrack '*? report their experience 
with 36 amputations done for peripheral vascular 
disease. They use Pearl’s modification of the 
Callander amputation. They emphasize the 
dangers of operating in the presence of inade- 
quately controlled diabetes, of overoptimistic con- 


189. Richards, V.: Refrigeration Anesthesia in Surg- 
ery, Ann. Surg. 119:178 (Feb.) 1944. 
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Sepsis, Brit. M. J. 2:131 (July 31) 1943. 

192. Pearl, F., and Misrack, M.: Atraumatic Ampu- 
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Its Use in Peripheral Vascular Disease, Surg., Gynec. 
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servative management and of cellulitis superim- 
posed on peripheral vascular disease. 

In selecting cases for amputation, they cite the 
value of examining the peripheral pulses and 
the postural changes of color, but they deprecate 
the value of roentgen rays for demonstrating 
calcification of the peripheral vessels. They state 
that even the patient with completely controlled 
diabetes does not possess the resistance to sur- 
gical trauma found in the nondiabetic person. 
The average number of postoperative days for 
nondiabetic patients was thirty-seven and nine- 
tenths, compared with forty-six and three-tenths 
for the diabetic patients. 

They cite the advantages of lumbar sympa- 
thetic block; their mortality was 13 per cent. 
Death occurred from toxemia, septicemia, bron- 
chopneumonia and thromboembolism. 

Our experience with the Callender amputation 
has been equally satisfactory; the patients are 
allowed to get out of bed the second or third day 
and sent home within a week, which permits a 
more rapid turnover of the hospital beds. They 
may, however, need visiting nursing care for the 
stump. The liberal use of sulfonamide drugs, 
blood transfusions and massive protein and vita- 
min intake greatly aids the convalescence of such 
patients. 

Thompson 7° presents a practical and compre- 
hensive survey of the subject of amputations, 
pointing out the characteristics of a satisfactory 
stump and describing the operations best fitted 
to fulfil these requirements at different levels. 
Poor stumps usually result from wrong choice of 
level or procedure, excessive damage to soft 
tissue, excess of soft tissue in the stump, closure 
under tension, failure to utilize traction or splint- 
ing and neglect of postoperative conditioning of 
the stump, joints, muscles and skin. 

Certainly many details must be observed in 
order to produce the ideal stump. Among other 
things we have been impressed with the impor- 
tance of adequate drainage of plasma and lymph 
for a few days postoperatively. Not only will 
infection result from retention of this material, 
but its retention will lead to a fibrous stump, 
which is painful, unwieldy and conducive to 
many other sequelae. The method of Callender 
first pointed to the importance of profuse drain- 
age combined with the possibility of primary 
union, and this principle can be carried through 
in every location. Both refrigeration anesthesia 
and the use of dicoumarin (3,3’-methylene-bis[4- 
hydroxycoumarin]) sin against this principle, 
unless a two stage closure is used. 

193. Thompson, V. P.: The Amputation Stump from 
the Prosthetic Point of View, J. A. M. A. 124:1036 
(April 8) 1944. 
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White ?** describes in a timely contribution the 
management of painful amputation stumps. Af- 
ter the obvious causes of painful stumps are 
eliminated, there frequently remains an incapaci- 
tating pain due to irritation of end bulb neuromas. 
Phantom limb pain may or may not be associated 
with such neuromas. The persistence of pain and 
postural sensations similar to those experienced 
by the patient before amputation is assumed to be 
due to chronic, long-standing irritation of cen- 
trally conducting axons which produce an im- 
pression on the sensory cortex and are projected 
back to the area of irritation, which is now miss- 
ing. These sensations, in the absence of pain, are 
so weak as a rule that only such portions as are 
richly endowed with sensory end organs and 
fibers will be represented in the phantom. As 
healing progresses, sensory impulses diminish 
and the phantom gradually disappears. Should 
abnormal conditions prevail in the stump, then 
the afferent impulses from the cut nervé persist 
and the phantom may retain its original position 
or may get increasingly painful. 

For elimination of the phantom limb pain, the 
following procedures are tested: simple resection 
of a painful neuroma, sympathetic block, sympa- 
thectomy, section of the spinothalamic tract, 
excision of the sensory cortex and finally frontal 
lobotomy. As White points out, it is important 
to recognize the sensory level at which interrup- 
tion of pain tract fibers is still efficacious. This 
problem well emphasizes the progressive charac- 
ter of intractable pain, which can be eliminated 


194. White, J. C.: Pain After Amputation and Its 
Treatment, J. A. M. A. 124:1030 (April 8) 1944. 


early with comparatively simple measures but 
which ascends to higher and higher levels and 
may finally require ablation of the sensory cortex, 
as performed in the spectacular case of de 
Gutiérrez-Mahoney.’* 

In our work, the resection of neuromas and 
their implantation into bone marrow '** have so 
far been satisfying. Curiously, a patient who 
continued to have phantom limb pain after spinal 
anesthesia was relieved by sympathetic block 
followed by sympathectomy, an _ observation 
which permits several explanations. It seems to 
us likely that interruption of sympathetic fibers 
does not act by severing painful impulses ; it may 
operate by neutralizing the burning, causalgic 
type of pain brought on by antidromic impulses 
which produce pain and vasodilator substances in 
the periphery. 

Whether spinal anesthesia would simulate the 
the effect of chordotomy is doubtful, since spinal 
anesthesia would hardly diffuse into the spino- 
thalamic tract and actually paralyze only motor 
and sensory roots. However, a chordotomy 
would have to precede any intracerebral section. 

The plight of such patients is so terrible, and 
drug addiction, suicide and mental deterioration 
so likely, that such heroic measures are justifiable. 
Certainly a psychiatric approach is worth while, 
but it has not seemed to be successful in our 
limited experience. 


195. de Gutiérrez-Mahoney, C. G.: The Treatment 
of Painful Phantom Limb by Removal of Postcentral 
Cortex, J. Neurosurg. 1:156 (March) 1944. 

196. Boldrey, E.: Amputation Neuroma in Nerves 
Implanted in Bone, Ann. Surg. 118:1052 Dec.) 1943. 
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Book Reviews 


Lead Poisoning. By Abraham Cantarow, M.D., and 
Max Trumper, Ph.D. Cloth. Price, $3. Pp. 239. 
Baltimore: Williams & Wilkins Company, 1944. 


he authors present what might veritably be con- 
sidered a complete treatise on lead poisoning. They 
discuss the normal reactions of the body to lead, the 
pathologic changes in structures and functions occa- 
sioned by the presence of lead in the body, the clinical 
manifestations of lead poisoning and its treatment. 
e chapter of importance to physicians who observe 
ers exposed to lead is the discussion on normal 
ibnormal levels of lead in the blood, body fluids 
xcretions. 
the last few chapters the authors discuss the occur- 
of chronic lead poisoning, with special attention 
lustrial poisoning. The book concludes with a 
sion of the technical analytic methods, both 
nical and polarigraphic, of determination of lead in 
ples taken from the workroom atmosphere and in 
ples of urine and blood. A complete bibliography 
literature on lead poisoning is contained within 
lume and probably is one of the most important 
es of a work of this kind. 
would hesitate to recommend this work to med- 
tudents, and I do not believe the authors intended 
them. The presentation of the literature from 
ive sources, often with little attempt to clarify 
esent status of a particular phase of lead poison- 
ould tend to confuse persons who have not had 
considerable experience with the subject. Also, the 
abstracting of actual clinical cases of lead poisoning 
and the describing of the various phases of onset, clinical 
course and laboratory findings would, if included, have 
tended to convey clinical recognition to a disease with 
protean manifestations. For the industrial physician, 
the biochemist and the industrial hygienist, however, 
this work is of considerable value. 

Several features of the work deserve comment. The 
discussion of the pathologic physiology in the production 
of lead palsy is exceedingly well done. The authors 
point out that in recent years considerable evidence has 
been accumulating to oppose the long-held belief that 
prolonged exposure to lead causes significant elevation 
of blood pressure. 

One must consider this the most encyclopedic work on 
lead poisoning yet to appear in the American literature. 


Internal Medicine: Its Theory and Practice in 
Contributions by American Authors. Edited by 
John H. Musser, B.S., M.D., F.A.C.P., Professor 
of Medicine in the Tulane University School of Med- 
icine; Senior Visiting Physician to the Charity Hos- 
pital, New Orleans. Fourth edition. Price, $10.00. 
Pp. 1,518, with 26 tables and 70 illustrations. Phila- 
delphia: Lea & Febiger, 1945. 


The editor, by way of preface to the latest edition of 
his book, reviews his own work. He says that the book 
was compiled originally for two purposes: to give medi- 
cal students a textbook written by a limited number of 
Well qualified authors and to give practitioners a prop- 
erly documented work of references. These two pur- 
poses have been well fulfilled. 


He goes on to say that the fourth edition includes 
many changes. The development of sulfonamide com- 
pounds, penicillin and thiouracil have necessitated a good 
deal of new writing, and so has the war, with its sharp 
focus on certain protozoan and metazoan diseases and 
on subjects like high altitude sickness or military neuro- 
psychiatric disabilities, which hitherto seemed of no 
general importance. Thus this edition in many ways 
is a new book. 

Finally, he acknowledges the value of the complete 
and thoroughly thought-out contributions from the 
thirty-three authors and coauthors who made possible 
the consummation of the avowed purposes of the volume. 
With this appraisal the reviewer .for the ARCHIVES 
agrees wholeheartedly. The first and third editions 
have already been reviewed here (51:171 [Jan.] 1933; 
64:889 [Oct.] 1939) and now the fourth is welcomed. 
As has been said previously, this work is an up-to-date 
textbook which opens up the vast field of medical 
knowledge in a manner both sensible and interesting. It 
deserves continued success. 


Medico-Legal Blood Group Determination. By 
David Harley, M.D. Price, $3.50. Pp. 119, with 
13 illustrations and 23 tables. New York: Grune 
& Stratton, 1944. 


This compact volume will serve as a useful introduc- 
tion to the subject with which it deals. Its contents are 
well organized and clearly presented. There is an 
adequate discussion of the theoretic background of the 
A, B and O and the M and N blood groups and the 
laws of inheritance of these factors. 

A slide technic of grouping and typing is described 
which seems a little cumbersome in comparison to the 
use of test tubes, which many writers have found pref- 
erable, particularly for M and N typing. A brief his- 
tory of the legal status of the tests for blood groups is 
included, and a report by the Select Committee of the 
House of Lords on the Bastardy (blood tests) Bill, 
which was under discussion before the war. This report 
will provide useful information to those interested in 
introducing such legislation in this country. 

The technic of examining blood stains and secretions 
in the practical application of such findings seems to be 
somewhat brief and oversimplified. The final chapters 
are devoted to analyses of interesting histories of cases 
in which the author had the opportunity to examine 
stained specimens of blood and secretions. 


Manometric Techniques and Related Methods for 
the Study of Tissue Metabolism. By, W. W. 
Umbreit, R. H. Burris and J. F. Stauffer. Price, 
$3.50. Pp. 198, with 29 tables and 42 figures. 
Minneapolis: Burgess Publishing Company, 1945. 


This book is intended for the beginning graduate 
student. It contains detailed descriptions of apparatus 
and technics for methods which have been found to be 
satisfactory in the laboratories of the authors and of 
their associates at the University of Wisconsin. It is 
not intended to be comprehensive but includes only 
methods which require a minimum of equipment. The 
Warburg respirometer and the differential manometer 
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are described in detail, with typical examples of their 
use and of the calculations involved. In addition, there 
are descriptions of Thunberg technics and electrometric 
methods for the determination of dissolved oxygen and 
for the determination of oxidation-reduction potentials. 

The chapters “Methods of Tissue Preparation,” 
“Manometric Estimation of Metabolites and Enzyme 
Systems,” “Methods for the Analysis of Phosphorylated 
Intermediates” and “Preparation of Physiologically Im- 
portant Intermediates and Metabolites” should be par- 
ticularly valuable for the beginner in this field. 

There are some inexact and ambiguous statements 
and some carelessness in mathematical notations which 
mar the first few chapters. 


The Amino Acid Composition of Proteins and 
Foods: Analytical Methods and Results. By 
Richard J. Block and Diana Bolling. Price, $6.50. 
Pp. 396, with tables and 1 figure. Springfield, IIL: 
Charles C Thomas, Publisher, 1945. 


The authors of this monograph have gone to utmost 
pains to put together a vast amount of detailed knowl- 
edge concerning the amino acids which is timely and of 
clinical interest. The fact that their bibliography in- 
cludes seven hundred references gives an idea of their 
careful work. 

This type of book is unlikely to have any general 
appeal. It is the kind of work, however, which all in- 
vestigators interested in biochemistry will utilize, par- 
ticularly those clinicians who are especially concerned 
with nutrition. Above all, it will appeal to persons 
who undertake analysis of the amino acids, since appro- 
priate methods are described so clearly. The medical 
profession for a long time to come will be indebted to 
the writers for this enterprise and for the scholarly 
manner in which they have completed it. 


Los grandes sintomas o sindromes: Sintesis de 
terapéutica clinica. By Ambrosio Nijensohn. Pp. 
366. Buenos Aires. Libreria y editorial “El Ateneo,’ 


1944, 


The author presents a group of syndromes and 
symptoms which are frequently encountered by most 
physicians, classified by systems, such as respiratory, 
digestive or cardiovascular. The presentation is excel- 
lent, methodical and to the point; a brief discussion of 
the etiology, fundamental pathology and main symptoms 
is followed by a detailed description of the therapeutics 
involved. 

At the end of each section is found a tabulated résumé 
of what has been presented in the previous pages. The 
bibliography is excellent and well arranged and com- 
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prises references from the world’s literature. The book 
is of value mostly to the general practitioner as a means 
for quick reference in the treatment of certain common 
conditions. 


The Gastro-Intestinal Tract: A Handbook of 
Roentgen Diagnosis. By Fred Jenner Hodges, 
B.S., M.D. Price, $5.50. Pp. 320, with illustrations, 
Chicago: The Year Book Publishers, Inc., 1944. 


The author of this small volume indicates that it is 
his desire to present information to assist the physician 
in choosing and interpreting roentenograms of the gas- 
trointestinal tract. 

His object is accomplished in 320 pages, half of which 
are devoted to reproductions of roentgenograms and the 
rest to a discussion of these, together with suitable 
references. 

The reviewer feels that not only practicing physicians 
but many roentgenologists can profit from reading this 
handbook. 


Microbiology and Pathology. By Charles F. Carter, 
M.D. Third edition. Pp. 777, with 200 illustrations 
and 20 colored plates. St. Louis: C. V. Mosby Com- 
pany, 1944. 


In general, it is more difficult to write about medicine 
for nurses than for physicians, as the former are less 
likely to have an adequate background in the funda- 
mental sciences. This book seems to accomplish very 
well its purpose of explaining in a simple way the 
fundamental concepts of bacteriology and pathology for 
nurses. The illustrations are abundant and adequate, 
and there are a glossary and an index. 





News and Comment 


NEW YORK INSTITUTE OF CLINICAL 
ORAL PATHOLOGY 


An open meeting of the New York Institute of Clin- 
ical Oral pathology will be held at the New York 
Academy of Medicine, 2 East One Hundred and Third 
Street, New York, at 8:15 p. m., Monday, April 30, 
1945. There will be a symposium entitled “A Survey 
of the Antibiotic Problem,” in which seven outstanding 
physicians will take part. Further information may be 
procured from the Executive Secretary, 101 East 
Seventy-Ninth Street, New York 21. 








